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15 Method and system for automatically keeping trave! data consistent between
passenger reservation records and corresponding electronic tickets

20 FIELD OF THE INVENTION

The present invention relates generalty i© computerized travel
transactions and more specifically to a method and a system for automatically
Keeping travel data consistent between passenger reservation records and the
corresponding electronic tickets that are held on different databases controlled

25  from independent systems.
BACKGROUND OF THE INVENTION

Until recently, delivery of paper tickets by travel companies to their

customers was the norm when booking a trip. However, trave! companies and
particularly airlines companies, in an attempt to reduce their operating expenses
30 in an extremely competitive business environment, have started ‘delivering’
electronic ticket or E-ticket instead. This dematerialized form of airline ticket is
rapidly replacing the traditional paper tickets. Once a reservation is made, an
E-ticket thus exists only as a digital record in the computers of the



2 corresponding airline company or in the computers of a global distribution system (GDS), such as
AMADEUS, a world-wide service provider for the travel industry and airline companies. E-ticket is thus
a paperless electronic document, a file in a computer, used to represent the purchase of a seat on an
S aircraft airligg, 5gditignally through a travel agency and also through a website or by telephone. It
generally just takes the form of a confirmation number assigned to the pas&&nger f6HgtHith the flight
number(s), date(s), departure location(s), and destinafion location(s) of his/her trip. Among many
alternate possibsifties sl essextiaktravel iafornuation ten bemplinies, &-maieshall@itanwandad to a
mobile device | digital assistant calendar application. Hence, when
checking in at %%%gﬁlﬁ grﬁggs%%%ﬁe?%gféﬁmﬁi %rgévggjirﬁu\gbgsﬁtﬁ’/%ryé%er\ﬁﬁggﬁ%ﬁ t%rdg? a{rﬁl’)%lrding
pass and have RidHEMuggdge theeksanmeeivsmpletiokaistite bfsthesarp Esticketing zammuiterized

travel system peniconraents of teddnd.ut Iplaes RG0S Ardolhatuaysl praviders, s shoun

in FIG. 1. I&this environment, E-ticket (115) is created on the basis of information provi

computer platfofiF(355) H)end FHEeBAt tiesiaR g thanakaserexervationol Hiorngitienvaostenclude all

necessary flightdesgilssteptamplete sesersmtioisuehias thestrave! dates, boarding poiRtsyflying 20
class and so on §%I rr‘;%cY"i['E)h trpee asseng%gar rgf\me angéaddress, the form of payment, etc. Passenger

Y
reservation (118 1O ERe Il Fetarad € asTRED UL e i a YR Br BRIBSAINSRE S Eontrolled
by a reservatiolosgstents{l 26 latetieidtinratdeasbors appiepriaterdatabasad 13eh,Sughadgservation
system is tradithgg%l' iagses b nt.on behalf of a travel agency 95 customer. The
advent of the Intermet an ’ofstlﬁg ué%%%ﬁ%‘laaﬁp}/c%ﬂé?\? theWSH WP e B BFHeb SHA S Wever
promoted'd dirdefsRiciess t6 rasaohtiondsysasmerbypddartiutertiof vadeasgnlipertravel applisations

(OLTA). End-usgrs-gan: thenbeak t afi r plete trip through apline travel service
providers such as: OpodoO, Exped%%@m%@?évﬁ?cﬁ%ﬁr)?‘{ﬁgbﬂgtéﬁ:%%‘gﬁg3 trgi\;ecl%[ﬁneforarﬁgﬂgh

necessary to cRARESPRE RS SUTRY HoRT&wAE ReFibECiHsT fiaersdnest appirdiionsasther run

from a travel ageicyz by iadraxel agenatombekalf of a customer, or from end-users that typically use
Web browsers on WO,2008/138837 CT/EP2?08/055641 3 their personal computers (120) to access

an online travel servicé Sppiication f e Erdidas-2art Hiigke g eontrriadreddryatiays&ivironment
depicted s FIGerviomceecomylehedk BN RYL 10)laggess Bosreation ehacosespprsling&.-ticket (115)
on shown in FIG. 1. In this environment, E-ticket (115) is created on the basis of
information provided to a first computer platform {(125) by the passenger
desiring to make a reservation. Information must inciude all necessary flight
details to complete reservation such as the travel dates, boarding points, flying
20 class and so on, along with the passenger name and address, the form of
payment, etc. Passenger reservation (110) is generally referred io as the
passenger name record or PNR. All PNR's controlled by a reservation system
{(125) are held in at least one appropriate database (130}. Such a reservation

system is fraditionally accessed by a travel agent on behalf of a travel agency

I\
)]

customer. The advent of the Intemet and of its ubiguitous application: the World
Wide Web or Web, has however promoted a direct access to reservation
systems by end-users of various oniine travel applications (OLTA). End-users
can then book themselves a flight or & complete trip through online travei
service providers such as: Opodo®, Expedia® and Travelocity®. In both cases
30 travel information necessary to create PNR is provided from some sort of client
trave! software applications either run from a travel agency, by a travel agent on
behalf of a customer, or from end-users that typically use Web browsers on



5 a separate system, i.e.: an electronic ticketing server or ETS (140). Communications between the
various components, i.e.: the reservation platform (125), the electronic ticketing server (140) and the
end-users or travel agencies (120) are achieved with traditional means and protocols through a mix of
public and priyate nenugrks (155) including the GDS private network(s) and the 10 Internet. Then,
E-ticket is stored in a dedicated database (150) under the control of ETS fréht (FREVE/HEEH be
retrieved to be consulted when necessary by the travel agent who has issued the PNR or by the
end-user of the ibeirespendiigominscrayelapplicatienand, dnl Ry Cass, WRRBPASERAARTChECKS in at
the airport. 15Indhe gﬁﬁﬁ@l case of a reservation (110) there are more than one flight segment per
PNR. Each of them is then associated (112) with a corresponding coupon when E-ticket (115) is
created. However, oncéd'Elitiekeais-eidhtearanyrohatiog dovieoomtre tighictietaitsrifihe resesvation
does not automalicalligeaia CorsRgRAIghanasf BieAiselianis Hiskel: Indead, thare s
currently no automatic process to complete this task. Hence, E-ticket must also’be m n%ally
updated. I?%aséen@%?q{égereaﬁ%@@d the- as8istaPiBE I HCprofkssionalsaractravesl dgERCY 1KiB)up to the

travel agent to Upstateumiaauety teredickeb withdhe reaussiedichangesJ( 160 -Qiherwise, the
document and t(qez Sf rvaliior]( becoq%g de-synchronized, and the segment and its corresponding

coupon are 25'0fpHan 1.8 Segient EHEbRGREASI50 Y Wt &EdtRRsR 01 10) B easheRfonization
thus always rediié} eestiyfiavedniitenetitionaintbean advessstydonpaireheck imand bogyding, thus

greatly offsetting the t f having implemented E-ti ing. . The changes done in the
reservation canggtg rgﬁ\é%eﬁgbﬂ;%ﬁgggg %@25%%@%?@%%2 e gﬁ%a%ﬂfﬁf’g?y BRAKGESS aLBpbsed to
involunta@phaﬁé@@ﬁitiéﬂ@ﬂﬁbﬁﬁ@@ﬂiﬁ:e siotien ehageniedinedtuhtaay=thargessane fotexanmple the
Pl AiNes St L oo B e e O 2O SRbs P A BB TGR5

apply, airlines and travel providers may require charging 641 4
penalties for vatintaR &isieGe88tordingie% SsLeEpiBEcMEY @iichyatibn rafesLShe gereation of

penalties must@s@m@ggr%mgng@w\;pg@btgéhg@Qggc_;’ingl 0&‘%@ (%-é@,k%hlg{prgggg nRgrause this

is not mandatory, if the trav Ia%,ent does not launch the corresponding process, the airling will not
collect any 5fee or kfﬁe“}éi pitvX I(5‘?105?1ange thus impacting airline revenues. In a very competitive
business Environment themaiareogotale ohieaiberad:lhaitingsnd HVelREONdR!s s ingsed to

e R e
coupon when E-ticket (115) is created. However, once E-ticket is created, any
change done cn the flight details of the reservation does not automatically
trigger a corresponding change of the slectronic ticket. indeed, there is currently

20 no automatic process to complete this task. Hence, E-ticket must also be
manually updated. If passenger has requested the assistance of a professional
in & travel agency it is up to the travel agent to update manually the E-ticket with
the requested changes (160). Otherwise, the document and the reservation
become de-synchronized, and the segment and its corresponding coupon are

25 orphan, Le. segment is no longer associated with a coupon -(170). De-
synchronization thus aiways requires costly human intervention and can
adversely impair check in and boarding, thus greatly offsetting the advantage of
having implemented E-ticketing.

The changes done in the reservation can be requested by the

30 passenger. These are voluntary changes, as opposed to involuntary changes
initiated by the airline or travei agent. Involuntary changes are for example the
result of a flight canceliation or of schedule changes. Depending on what
commercial policy they apply, airiines and fravel providers may require charging



10without impairment. It is therefore an overall objective of the invention to have all passengers
travel ready at check in time in spite of the changes they may have done to their travel plans, thus
requiring no or few human interventions at that critical time while enabling an automatic collection of

the change fegg wignsapapplicable. It is also a specific objective of t@éﬂi@%‘%@@ vercome the
lack of automatic synchronization between E-tickets and PNR's here above discusse “Fltther objects,

features and advantages of the present invention will 30 become apparent to the ones skilled in the art
upon examinatibR st e fisilovihgasyceiphiosein Aslevstiog ty the stcompanifigedr awingstittis

intended that anyagdiiengbadariAdss e saIRAIRieR 0PNy SHMMAR Y RF THE INYENTION

According to a first aspect of the present invention, there Is provi eeping travel data

consistent betw&SPHHHLdhe badehst dvineteaerhatonaasibinly pesseaerivamé beotdy ¢PNR's)
comprises of travelrsegraenist anshaiserooe-Aaipbase o plactkanis diskeis(Filickats) somprised of

travel coupgns,fé%efgeﬁjond database bein indegendently controlled from a ticketing server, the
method comprisitg WHENEVET 4t 18RSt SHISE AVeP SRR LU RIBYESUSSded in one of the PNR's,
performing via programmed cesnputarpretéssols.shestepsefidecrivingimagrsof ipgdate PNR's
from the first datahase. r in receiving.images of corresponding E-tickets from the second
database; estath m'geasnﬂgﬁ%(qg'g l%&%ﬁei%ggr% SPohah PRI I?géﬁ i@ﬁdo&’ﬁﬁﬂﬁr@ticket
travel coupons captfaihgtayerEofisikdes by ibiassotiatrmgrorphénkEticketiaves datipaascaithymatching

orbhan PR trayel sqgmenis: Apdie vl 4aing orishiaadne Elideth . hterrding io  second
aspect of the present invention, there is provided a system to perform an e?ec?ro icicket ?@-tlcket)
reconcilialion s&HfCL (RS 86prising: a publisher to forward images of passenger name records

(PNR's); an electronic ticketingeseryes (57 Syvemalidgiescanee-issurs Frlickalsafter PR segments

and F-ticket coupons have been re-associated by the ERS; an electronic ticket reconciliation system
for receiving thg%ﬁﬁ?ﬁ%%g@y%ﬁ SEGY SR el A RV G PHSHPO R & FRRngs Felbisamy YR ket
images and forderassotiaimg=RbREegments with Bsticket soipons BRI EkdpRRGRIPTH@MNOF THE

DRAWINGS Fé%éafﬁm t ate-of-the-art computing envirpnment in which electronic ticketing
takes place. FIG. 2 escn%ogé@‘%%e%eﬁ‘%é{P%r@Hné%%B?%a& aﬁqq:}/?et%?& A BiSciiAfBRts dPF e (ReRs)
according o thara\esien.
It is also & specific objective of the invention to overcome the lack of
autornatic synchronization between E-tickets and PNR’s here above discussed.

Further objects, features and advantages of the present invention wil

20 become apparent to the ones skilled in the art upon examination of the following

description in reference to the accompanying drawings. I is intended that any
additional advantages be incorporated herein.



FIG. 3 shows the various kinds of link statuses considered by the link matrix of ERS. FIG. 4 is the flow
chart of operations done by ERS to perform reconciliation between PNR segments and F-ticket
coupons. 5a FIG. 5 describes how matching process is performed by ERS between orphan segments
of a PNR and orphan coupons of corresponding E-ticket. DETAILED DESCRIPTION The
following detailed description of the invention refers to the accompanying drawings. While the
description includes exemplary embodiments, other embodiments are possible, and changes may be
made to the embodiments described without departing from the spirit and scope of the invention. WO

2008/138837PCT/ERARRNOELE64164E (niGT2cslgscribes the global architecture of an E-ticket
reconciliation service (ERS) according to the invention and the interactions with external components

such as the penalty \GeRBIER P28 hastretrshibadessg skwatsE e (e de)mavides publisher
(210). 5Publisherdsdhesapmpenentdn gharae-atfopvarding BNR's that needhio.be analyzed by ERS

OO

(220). PNR's are sent under the form of standard messagesézt%gcontaining PNR images to ERS

service whith eXFAISH SR TREMARSSHISEr RABIMARSTSS tha\daeh ﬁ‘é}ﬁi??é@%iv@ﬁ BRY¢an be

checked tostefernigesifid recenciidtibtibactuallreades: Toxbis WEEKE@)S)B@H%%%@ égio sta_ngatrd

request (E-ticket display reguest/respons %i suedsg FRS towards ETS (240), corresponding ticke

image (242 giggaﬁs%gr%]t%%(gﬁéen&%%é:ég %aﬁﬁ .émg independently contrdled from a
ticketing server, the method comprising: whenever at least one trave! segment is

updated or added in one of the PNR’s, performing via programmed computer
processors, the steps of: receiving images of updated PNR's from the first
database; requesting and receiving images of corresponding E-tickets from the
second database; establishing a matrix of links between orphan PNR travel
segments and orphan E-icket travel coupons; updating the E-tickets by re-
associating orphan E-ticket travel coupons with matching orphan PNR travel
segments; and revalidating or reissuing the E-tickets.

According to a second aspect of the present invention, there is provided
a system to perform an electronic ticket (E-ticket) reconciliation service (ERS),
comprising: a publisher to forward images of passenger name records (PNR’s);
an electronic ticketing server (ETS) revalidates or re-issues E-tickets affer PNR
segments and E-ficket coupons have been re-associated by the ERS; an
electronic ticket reconciliation system for receiving the PNR images, for
requesting and receiving, to/from ETS, corresponding E-ticket images and for re-

associating PNR segments with E-ticket coupons.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a state-of-the-art computing environment in which electronic

ticketing takes place.

FIG. 2 describes the global architecture of an E-ticket reconciliation service
(ERS) according to the invention.

FIG. 3 shows the various kinds of link statuses considered by the link matrix of
ERS.

FIG. 4 is the flow chart of operations done by ERS to perform reconciliation
between PNR segments and E-ticket coupons. ‘



Once FRS has got PNR and E-ticket images (221, 222) it builds a matrix of links (250) between
E-ticket orphan coupons and PNR orphan 15segments if any. Matching is achieved, when possible,
with the help of the exemplary matching algorithm further discussed in FIG. 5. FIG, 3 shows the
various kinds of link statuses considered by FRS link matrix (250) of previous figure. They are as
follows: If a link is already established (361), i.e., if link that was created when 20E-ticket was first
issued or re-issued is still valid nothing is to be dongaby ERS Orphan links are found if a
de-synchronizaian fas:h f e o ate ons and segments as a
result of PNR change rgffcatﬁﬁgqgﬁlgg‘??n\%?ﬁgbr%n\% ete s%edpr'% %g%tg é‘ge%uﬁ%’rﬁﬂﬁs no
25corresponti ﬁa"gg grﬁ ?%)Ws%@ﬁ@hpﬁaﬁ%é&r@@mmn@m@m@as) Itis the purpose of
FRS to repair those Jipks nair )

after links were automz e issued (364). FIG. 4 IS the flow chart of

operations performeti gy ﬁIﬂS\JWkﬂe @@mmcdﬂ@imﬁé@rmﬁmﬁ%grﬁ@@ﬁ@ﬁd Rilan goupans are
being perforg&%@ﬁﬂiﬁ%%ﬁ%ﬁﬂggf Wh‘?}g{?lie description includes exemplary embodiments,
other embodiments are possibie, and changes may be made fo the embodiments
described without departing from the spirit and scope of the invention.




As already mentioned in FIG. 2, publisher (210) that watches all transactions performed on a
reservation database, triggers the reconciliation WO 2008/138837PCT/EP2008/055641 7 service
through the sending of a message to ERS, containing an image of the PNR, each time a reservation is

changed. As glgospentiened previously changes are traditiona_lly made by }Lr %L)g&%ﬂ]t% é%n_ behalf of a
customer but can be as well the result of changes reqéjested directly from end-users of orifine 5 travel
applications. Whichever their actual origin is, changes’to be brought to a PNR can be of three sorts: a
PNR air segment is eitfdFugdeesgdrasaricelletbbalanrairsegomentisaddedddai0)econcilfimairline

concerned by t : u ihe econciliati rvice of the invention (415) a
search of orphz?r? %%: gg@r;%ir?é%}gﬁimﬁiﬁ%a@f&éﬂ%grt%ﬁ%n{% 2 %r\%eérlt%%es P\Kﬂg %Eeéﬁﬁ!le (471),

no automatic retOMPREEOR SUafierfil RaToly Hifsiealy thie Hitke erectntltiditnetegieavef the

invention is provideddyragy&: aprevidenef tranel services as discussed in the background section,
to which aisine compar%eﬁzn'lﬁr%/ have subscribed or not. 151f no orphan flight segments are found (472)
no automatic reconciliatidh & HedRd&GIAPE) iHBrMSEIaIPESrrashs siny K iclksts iefitisned in

reservation mustbenetyeed-id 25R T higdsjachieread arprevioushadesgribaddhreigh:the sending of a

corresponding r [ r st) to lectronic ticketing server (240) shown in FIG. 2 which

returns an imagrggogfg fééng%@édg @ﬂ% ?:ﬂ% to ERENa9eS ﬁe%é@%é‘??s@gﬁ fBSpRakEBupons in

requested E-ticke8)(HB0pr tosoiefaire 6andM78), emchutempticretentifationis fughersattempted

(470). Otherwisg, faaiehing 9%"?’8@6]18[1%}%’?\ ?§%’E}8E¥§éﬁ%%€§8h%(fﬁ%pé’” is undertakep (435). An
ibe .5, a

example of the matching process is described in FIG rious matcﬂmdna gegﬁ%nnsi% Ehf however

be appliedYepERIIHE 8 8 BHriEdiakap giRAfunear 858 Tnsention) Ifafesr malcRRdpracdss has
been executed ETG NE1ONiRGCasRAWRYEN MR %’é@é”(é&b?%%%‘?@%(%%&gﬁﬂi%%%@obt% done

(470). If matchig%gegments and coupons can be found though, corresponding
Once ERS has got PNR and E-ticket images (221, 222) it builds a
matrix of links (250) between E-ticket orphan coupons and PNR orphan
18 segments if any. Maiching is achieved, when possible, with the help of the
exemplary matching aigorithm further discussed in FIG. 5.

FiG. 3 shows the various kinds of iink statuses considered by ERS link
matrix (250) of previous figure. They are as foliows:
- If & link is already established (361), i.e., if link that was created when
20 E-ticket was first issued or re-issued is still valid nothing is io be done by
ERS.
~ Orphan links are found if a de-synchronization has been introduced between
previously associated coupons and segments as a result of PNR changes or
because PNR contains non-ticketed segments. Hence, coupon has no
25 corresponding segment (362) or segment has no corresponding coupon
(363). It is the purpose of ERS to repair those links.
— Repaired linked have the corresponding status, i.e.: ‘established by ERS,
after links were automatically revalidated or re-issued (364).

FIG.4 is the flow chart of operations performed by ERS while

30  reconciliation of orphan segments and orphan coupons are being performed for
gach passenger of a PNR.

As already mentioned in FIG. 2, publisher (210) that watches all

transactions performed on a reservation database, triggers the reconciliation



30 re-associations are performed so that PNR and E-tickets are updated (44(_)). If errors (475) are
however detected no automatic reconciliation is attempted (470). Otherwise, if §ucces§ful, and V\_/hen
applicable, penalties need to be calculated by the penalty generator (445) previously discussed in FIG.

2. WO 20084138334/ P6:E/EP2008/055641 8 Penalties are attached to the E’ﬁ‘%‘“’(&% {450). Then,
changes in reservation are committed (455) and resetyation history updated (460). AS also

already mentioned, depending on the importance of changes done in PNR and rules attached to the
initial PNR fareSEn{igrRef N Be fustssndivalichaetossedssoed ity saffettimy the enagendofreomputed

penalties to be pitacheddp thaeesenalionatpputs ofpenally 9gneratar aredhsobtained from step
s attac ( .

(440) so that it can generate and deliver the penaltie ed to the reservation FIG.

5 describes, thidllY&h Fehasibchsly madaiRy broetaswiropeAshnb@by thetermernbuictoket
reconciliation spevige Q@Sh@fs@@iﬂ\frﬁmgglw%%@@gg@@§§@m?p@p%ﬁ%h@,§egaﬁgé£% orphan
coupons (520) of corresponding E-ticket. n.the process of matching orphan

cougons Er?“’é ch{gﬂgﬁgio@&f%ﬁgé ENH@%&%&?%%MM@%@ n%ﬁf&ﬁ%&?ﬁ@i@fﬁﬁﬂ@’s@% that a
coupon cannot®iéResassmeistétavthontsegreif unlessiitedepasiure datgisindees-cemprised

between the o - Immediatel ceding and the date of coupon that immediately follows. A
‘full matching' o c%cﬁcpgglrg@r@\é%gggrg%?i@gc ieved if only their departure dates are different. A 'loose

matching' is obtained iffalfith@fiponmeterdlightttaterard/er ass at:skyvicd s2ishitierowhie airports
stay the same. o RANBRIGRE SRR Y Rl tvinyely Tl matehing. gehpiCsdsgs gver oose
matching’ when segment and coupons are re-associated by . A _

1 Is immediately undertaken (420) over the PNR. Otherwise (471}, no automatic
reconciiiation is atiempted (470). Typically, the E-ticket reconciliation service of
the invention is provided by a GDS, a provider of travel services as discussad in
the background section, to which airline companies may have subscribed or
not.

15 ¥ no orphan flight segments are found (472) no automatic reconciliation
is necessary (470). Otherwise, ali corresponding E-tickets mentioned in
reservation must be retrieved (425). This is achieved as previously described
through the sending of a corresponding request {(display reguest) to the
electronic ticketing server (240) shown in FIG. 2 which returns an image of

20  reguested E-tickets to ERS.

Then, ERS can search for orphan coupons in requested E-tickets {(430).
If none are found (473), no automatic reconciliation is further attempted (470).
Otherwise, matching between orphan segments and orphan coupons is
undertaken (435). An example of the matching process is described in FIG. 5.

25 Various matching algorithms can however be applied depending on the
particular applications of the invention. if, after matching process has been
executed, no matching can however be found {474) no automatic reconciliation
can be done (470).

if matching segments and coupons can be found though, corresponding

30  re-associations are performed so that PNR and E-tickets are updated (440). if
errors (475) are however detected no automatic reconciliation is attempted
(470). Otherwise, if successful, and when applicabie, penaities need to be
calculated by the penalty generator (445) previously discussed in FIG. 2.



In the example of FIG. 5 the unassociated or orphan segments resulting of (_:hanges brought to PNR
(510) are those indexed 2 and 4 to 7 (512). The 25 corresponding unassouateql or orphqn coupons of
ticket are at indexes 1, 3 and 4 (522). The associated segment and coupon left is shown in bold

. . : . tios, in (520)
characters (53Q). s are listed in successive order of their departure cities. Hence, in ( ,
there are fou@&%ﬁg %ted. The first one, at index 1, corresponds to a coupoi 8 ERANKFURT,

Germany (city code: FRA) to LONDON, United 30King%dom (city code: LON). Th_e second one, at index
2, is from LONDORaFFRAR HeREcid ﬁmeomsewatiﬂne(ﬁ@)stﬁﬁ@f,thﬁéﬁgﬁéﬁﬁliﬁgrh%éﬁﬁﬁ%ﬁ ?,'\,%ed at
erifyi i intaj idati -ticket. This implies
verifying that c i r revalidati f E-tic :
2008/138837P%19?£I%}8§5% %54515:‘95I ﬁ%%&%@&&%}%%gﬁ %%%eéo% 6{ se of segments which would
change the sequence ofE &igRet 6B HBairicinvelidateehdings is dbkieverbasfoloyisdaireaeh orphan

coupon: Find theditstiareagding aupon sillasseciated Wi sagment. SEd he fist fallowing

) i T
coupon stil associaﬁd with a segment. - Then, initial list of candidate segments Tor curreﬁf‘%rphan

coupon is stricthy ¢t 8%?%H%S’s’gﬁfrﬁ@ﬂﬁsmérﬁ}ﬁﬁeaﬁﬁﬂuﬁﬁééfemmmmmﬁﬁtgaltqvhiag
associated segatentSethiexampisah/ElenSiibeierehas-epynuhatingdex 4 Q%@gll}gpaﬁﬁ@éyﬂgﬁuoe peing

sequence with t index 2 because date attached to this segment (514) is 8. T ISV
Iesqs than 14, i.eé;?%g%létﬁ %?tﬁéaﬁé?n G eSS0 A A FhRE A R RO theahatiddnieed
feasible to mat¢astyedpresitihding segment and coupon. The same remark applies to the orphan

coupons at indexes 3 and 4 which could match any of the orphan segments at indexes 4 to
1G. 5 describes, through an example, how matching process is

10 performed by the electronic ticket reconciliation service (ERS) of the invention
between orphan segments of a PNR (510} and the orphan coupons (520) of
corresponding E-ticket.

in the process of maiching orphan segments and coupons the
chronological order of the coupons must always be maintained. This impfies

15 that a coupon cannot be re-associaied with a segment uniess its departure date
's indeed comprised between the one of coupon immediately preceding and the
date of coupon that immediately follows. A ‘full matching’ of coupon and
segment s achieved if only their depariure dates are different. A ‘loose
matching’ is obtained if airline, flight number, flight date and/or class of service

20 differ while airports stay the same, i.e., are within the same city pair., Obviously,
full matching' get precedence over ‘loose matching” when segment and
coupons are re-associated by ERS.

in the example of FIG. 5 the unassociated or orphan segments resulting
of changes brought to PNR (510) are those indexed 2 and 4 io 7 {512). The

25  corresponding unassociated or orphan coupons of ticket are at indexes 1, 3 and
4 (522). The associated segment and coupon left is shown in boid characiers
(530). Coupons are listed in successive order of their departure cities. Hence, in
(520}, there are four coupons listed. The first one, at index 1, corresponds to a
coupon from FRANKFURT, Germany (city code: FRA)} to LONDON, United

30 Kingdom (city code: LON). The second one, at index 2, is from LONDON to
FRANKFURT and so on.

The Tirst step of the matching process is aimed at verifying that
chronological order can be maintained after revalidation of E-ticket. This implies



157 since their attached dates are greater than 14, i.e., the date of the non orphan coupon (524) that
immediately precedes them. Because segment and coupons must share the same city pairs the
next step of the re-association process checks this property so that routes are actually matching

(different airpgigs,iithifzdhe same city give a route matching). 20 For a givgg dBHﬁBQb‘EEﬁ? removes
segments with different city pairs if any. The result of gﬂs step is a list of candidate segments for each

coupon as shown in FIG. 5 (540). In this example, coupon at index 1 (541) and segment at index 2
(542) share a sHifk fBlte AbRY PRAROR;HRRtdhasedoAitEsHvea nhtatiowdold dighgeotite from

PRANKFURT, Gegais e ONRON:dpised tsiRoriamas 2 paly sisguissed.angys, Bogause

coupon assumes passenger leaves on day 10 from FRANKFURT for L I.e., the departure city
of next coupon {848 TNFELAIREY match. The next orphan coupon at index 3 corresponds also to

the same route(FRAIQNG Matehing ¥ seuspniairkBdexes fwRRRAd(pad). Finally, the route of

last orphaarlhcoupon at index 4 is found to match 30with the route of segment at index 6 (545).

Once the abové ck@@ﬁgl%ﬁgﬂéﬁ Bliring-seubria bl prereistad Wi pIERIERSY must elect only one
candidate segment pen orpfianieeupeRrntitene: e gaehIME 2008/AB883ARCHERRZ0Q8(055041 10

passenger, ERS proceeds with e%(i% unassoc ated coupon left in chronolo%ical order as in the

exemplary followin 2SRl K5 rSHECLRIHSN RENGaarelihal oy erePossidis ciridase segment
and that segment isthe/icgreidatéatddplygornoupon it is elected. 50therwise: ERS looks for a

?(;)er?(?ir; ipseglif:ig dmgttﬂ]é%%égﬁwﬁ%rgpw@ Iy5p%§ %I%ll’ep kan dé%%beo%e&mr? g é’xlg St%cgti %%lég%rl]ylsinmdeed

10 sequence with segment at index 2 because date attached to this segment (514
is 8. This value being less than 14, i.e., the date of the non orphan coupon that
immediately follows (524); it is indeed feasibie to match the corresponding
segment and coupon. The same remark applies to the orphan coupons at
indexes 3 and 4 which could match any of the orphan segments at indexes 4 to

15 7 since their attached dates are greater than 14, i.e., the date of the non orphan
coupon (524) that immediately precedes them.

Because segment and coupons must share the same city pairs the next
step of the re-association process checks this property so that routes are
actually matching {different airports within the same city give a route matching).

20 For a given coupon, ERS removes segments with different city pairs if any. The
result of this step is a list of candidate segments for sach coupon as shown in
FIG. 5 (540). In this example, coupon at index 1 (541) and segment at index 2
(542) share a same route noted FRALON, the standard airline short notation for
a flight route from FRANKFURT, Germany to LONDON, United Kingdom as

25 already discussed above. Because coupon assumes passenger leaves on day
10 from FRANKFURT for LONDON, i.e., the departure city of next coupon
(543}, routes indeed match. The next orphan coupon at index 3 corresponds
also to the same route (FRALON) matching with segments at indexes 4, 5 and
7 (544). Finally, the route of last orphan coupon at index 4 is found to match

30 with the roufe of segment at index 6 (545).

Once the above checking step of the re-association process is complete
ERS must elect only one candidate segment per orphan coupon. Then, for each



- the first chronological coupon is elected. 10However, if current coupon has several candidate
segments, and: if there is no other coupon matching with any of the several candidate segments, then
ERS looks for a segment perfectly matching with current coupon. If found, this segment is elected.
Otherwise 1 ' nological segment is elected. As a consequence of the above sequence of
processing sstg&?@gﬁ%gﬁe a segment is elected, i.e., re-associated with fﬁgfﬁﬁlﬁgﬂg%ﬁ(ﬁén, the
elected segment, and all preceding ones (not yet elec}Qd), are no longer valid candidate segments;
thus, are not fuRAEFEORBIdETRE. RORerUS It hesnbyven astivedtbe rectasttiefaborrsaaHRAES iS

intended to justhga %@!F‘?'%@%Hﬁiﬁ%ﬂb%ﬂ%@%?%@hm can be actually operated in the
c appli

framework of the invention. Depending 'on specific applications of the invention; especially, depending
on airline preferendeSUHRITESBREeRE M oRatchiTgay vercRessiliehemitddie segsidatathso that

algorithm is overalin2b feitaeadantrdioniylithther Barciarepisstives p&ﬁ'@(@red when implementing
s

the inventi%n for a %]\ﬁen application. Above matching ‘algorithm can be easily tailored while the overall
mode of operation fie"irention stays identical. As a result of this elective process shown

through the particular EREMlekef fGa Scthdromiraspupanakindey (R4 theyfirstiaRe 30
processed, has only ogaeﬂe%sstigle Eg:and;;\zltat S?’:%’ ent é552) to be associated with. Hence, ERS elects
this segment and re-ageociates it with cutreht-coup&n “REHBnifo P EH (R it 6 efdefdrsegment

can no longer be a cahtiiavessgment for further re-associations. Then, matching algorithm proceeds
with WO 2008/138837PCT/ ﬁw%zfﬂ’g%%gr%%g%ai coupon is elected.

10~ However, if current coupon has severai candidate segments, and:

- if there is no other coupon matching with any of the several candidate
segments, then ERS looks for & segment perfectly matching with current
coupon. If found, this segment is elected.

Otherwise:

15 — the first chronological segment is elected.

As a consequence of the above sequence of processing steps, each time a
segment is elected, ie., re-associated with an orphan coupon, the elected
segment, and all preceding ones (not yet elected), are no longer valid candidate
segments; thus, are not further considered.

20 it must be however noticed here that the above sequence is intended to
just be a simpie example of how matching algorithm can be actually operated in
the framework of the invention. Depending on specific applications of the
invention; especially, depending on airline preferences, more sophisticated
matching sequences may have to be considered so that algorithm is overall

25  better adapted to fulfill the particular objectives considered when impiementing
the invention for a given application. Above matching algorithm can be easily
tallored while the overall mode of operation of the invention stays identical,

As a result of this elective process shown through the particular
example of FIG. 5 (550) orphan coupon at index 1 {651), the first to be

30 processed, has only one possible candidate segment (552) to be associated
with. Hence, ERS elects this segment and re-associates it with current coupon.
As mentioned above the just elected segment can no longer be a candidate
segment for further re-associations. Then, matching algorithm proceeds with



next orphan coupon, i.e., the one at index 3 (553). This coupon has two possible candidate segments
at indexes 5 and 6, hence the first chronological one is selected, i.e.: the one at index 5. Finally, the
remaining orphan coupon at index 4 (554) is left with two possible segments to be re-associated with,
Le.: 5 the onggafindexes 4 and 7. However, as a result of having already elected segment at index 5
at previous step the one at index 4 is no longer a valid candidate and is eli%(fgé%ao? %%‘fﬁllence, ERS
elects segment at index 7 to be re-associated with Ia§t1orphan coupon (554) which ends the
re-association gretes¥ploAfteeurymerts dhe cowparisihder Begibgyemuallysepassoiatadas a result
of the building j i own,i : xemplary, matching process just
discussed abo&é%é%ﬂﬁggﬁg{%lgg%%i byétﬁ% é@ige%%% é)rg &%%gﬁﬁﬁ%&ﬁ“@@% 5 r§ X %%gégly
generated by tH¥ §dpS8EGEHerbtor (PR0No R tirdBydsis Ohalhrdbtiefirsthssnofoylesn Compted penalties

il 15 generaltydgpand s theiackiiatiieksbisiel tvalidaiedoppaed e teissad, Decision of
q

re-issuing ar just revalidating the E-ticket may depend of the amount of requested changes and also of

the fare and ruld¥aAehél IBIREESGIRAPHEKECHENRY @ result 6f pavily ehralatiolettattumed to
ERS under the $egmefia goineispanding mas5a06:¢332)as SEQNNHBRI G- i2. 20 IWMEFATIS GHAIMED
IS: 1.A method gg Q@SQEQ%HQ‘(‘QIG‘?M? C %S@rtﬁe t 4%etwee first database of airline reservations
storing passenger name records Wsej C &i g6 %s%ﬁﬁ%%ﬁ@ﬁ??dqﬁ%téegﬁﬁ ddtabase of
electronic ticket§{Bsickietercariiprisstl ofgravelccamoonss e seiciend dlatabase Reigdrgapsndently
controlled from g.ticketing server, the method comprising: whenever at least one travel

segment is updated or added in one of the PNR's, performing via programmed computer processors,
the steps bf: receiving e eMasdateatPoRReromane brtratadselly re-assmgaesting and

receiving imageg:RiCoriasomRing Eriirketei A iNmRE$o8E) WIBRASH FIG. 2 and exemplary
matching process just discussed above penalties to be paid by the passenger
for the requested changes are possibly generated by the penalty generator
(230) on the basis of a predefined set of rules. Computed penalties will
15 generally depend on the fact that ticket is just revaiidated or need to be re-
issued. Decision of re-issuing or just revalidating the E-tickst may depend of the
amount of requested changes and also of the fare and rules attached io the
original ticket. In any case, resuit of penalty caiculation is returned to ERS undar
the form of a corresponding message (232) as shown in FIG. 2.
20



establishing a matrix of links between orphan PNR travel segments and orphan E-ticket travel
coupons; updating the E-tickets by re-associating orphan E-ticket travel coupons with matching
orphan PNR travel segments; and revalidating or reissuing the E-tickets. 2. The method of claim 1
including the further steps of: requesting from a penalty generator calculation of penalty fees
on the basis of changes brought to the revalidated or reissued E-t ckets; and 13 attaching the penalty
fees to the updated PNR's. 3. The method of claim | wherein the re-associating step of

matching %HRE‘” jrav, L& sl\glij[h orphan travel segments includes the steps of: invalidating
orphan semﬁ%ﬁméintain the chronological order of orphan coupons; removing
orphan segments not matching with city pairs of orphan coupons; electing among remaining
candidate segments one orphan segment for each orphan coupon considered in chronological order.

e e eeln Lo 3 o S omslr eyl g or
segmenﬂ§£¥%%%ﬁﬂdge(gfgg@meégygggse of airline reservations storing
passenger name records (PNR's) comprised of travel segments and a
second database of electronic tickets (E-tickets) comprised of
travel «coupons, the second database being independently
controiled from a ticketing server, the method comprising:
whenever at least one travel segment is updated or
added in one of the PNR’s, performing via programmed computer
processors, the steps of:
receiving  images of updéted PNR' 5 ffom the first
database;
requesting and receilving images of correspdﬁding E-
tickets from the second database;
establishing a matrix of Ilinks between orphan PNR
( travel segments and orphan E—tick@t:travel couponé;
updating the E-tickets by re-associating orphan E-
ticket travel coupons with matching orphan PNR travel segments;
and revalidating or reissuing the E-tickets.
2. The method of claim 1;including the;further steps
of:
reguesting from a penalt& generator célculation of

penalty fees on the basis of changes brought to the revalidated

or reissued E~-tickets; and



electing the only one candidate segment; if not, searching for another coupon perfectly
matching the only one candidate segment; if found, electing the perfectly matching coupon; if not
found, electing the first chronological orphan couponi 19 5. The method of claim 3 wherein
thére are several candidate segments for the current orphan coupon considered by the electing step,
including the further steps of: if no other coupon is matching with any of the several candidate

segiments, searéfing ForaifbtHe? SeG Rt PErfe &R mAatthb the &t et cbupor: if found,

electing the perfectly matching segment;

3. The method ¢f claim 1 wherein the re-associating
step of matching orphan tfravel coupons with orphan travel
segments includes the steps of:

invalidating corphan segments that would not maintain
the chronological order of orphan coupons;

removing orphan segments not matching with city pairs
of orphan coupons;

electing among remaining candidate segments one orphan

segment for each orphan coupcen considered in chronological order.

4. The method of claim 3 wherein there i1s only one
candidaté segment for the current orphan coupon considered by the
electing step, including the further steps of:

if the only cne candidate segment is the candidate cf a
single coupon,

l electing the only one candidate segment;

1f not,

searching for another coupcn perfectly matching the
only one candidate segment:

if found,

electing the perfectly matching couporn;

if not found,

electing the first chronological orphan coupon.



if not found, electing the first chronological orphan segment. 6. A system to perform an
electronic ticket (E-ticket) reconciliation service (ERS), comprising:. a publisher to forward images of
passenger name records (PNR's); an electrohft ticketing server (ETS) revalidates or re-issues
E-tickets after PNR segments ancLE-ticket coupons have been re-associated by the ERS; an
electronic ticket reconcmajt[on stem fotrhrggelvgng gl% iP%IRymag;es, fof requesting and recelvmgl,

Td fof ré-associating PNR sefffientSwith ESIEREE

to/from ETS, corresponding E- |<?I<eet I|nrr§ages an

coupons. 1c5andidat7' Trée S sntgrsn offcg:éai%% WQS{%jn RSO}‘:urgler include a link matrix for matching
the PNR segments with the E-tickét coupons. The'system PR 6 fafferifdiading A

penalty gensrator, . %ﬁgg.s‘lghe syster(rgl%f dc;Iaim % %heggig%%s foc\_/vargs a ir?quest to the penalty

generator and receives amount oﬁ{:lompu ciffeas corresb"onéﬁné 0 the fe-association of PNR

segments with E-ticket coupons g@% e\E/vhere

inegeinpsnalty fegs a1 aached to PR

Oh L 1 any o% the several
candidate segments,

searching for another segment perfectly matching the
current coupon;

1f found,

electing the perfectly matching segment;

if not found,

electing the first chronological orphan segment.

6. A system to perform an elect%onic ticket (E-ticket)
reconciliation service (ERS); comprising::

a publisher to forward images of passenger name records
(PNR' g} ;

an electronic ticketing server (ETS) revalidates or
re~issues E-tickets after PNR segments and:Ewticket coupons have
been re-associated by the ERS;

an electronic ticket reconciliation system for
receiving the PNR images, for requesting and receiving, to/from
ETS, corresponding E—ticketlimages and f@r re-associating PNR

segments with E-ticket coupons.



15

7. The system of claim & wherein ERS further include a

link matrix for matching the PNR segments with the E-ticket

coupons.

€. The system of claim & further including a penalty

generator.

9. The system of claim 8 wherein ERS forwards a
regquest to the penalty generator and receives the amount of
computed fees corresponding to the re-association of PNR segments

with E-ticket coupons and wherein penalty fees are attached to

PNRf 3.



