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Met hod and system for automatically keeping travel
data consi stent between passenger reservation records

w@pabsassssespondi ng el ectronic tickets FlI ELD OFPdHEP2008/055641

I N\VENTI ON The present inventign relates generally to
conputerized travel transactions and nore specifically
to a nethod and a system for automatically keeping
travel data consistent between passenger reservation
records and the corresponding el ectronic tickets that
are held on different databases controlled from
i ndependent systens. BACKGROUND OF THE | NVENTI ON Unti |
recently, delivery of paper tickets by travel
conpanies to their custonmers was the norm when booki ng
a trip. However, travel conpanies and particularly
airlines conpanies, in an attenpt to reduce their
operating expenses in an extrenely conpetitive
busi ness environnent, have started 'delivering
electronic ticket or E-ticket instead. This
demat ehal i zed formof 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 conputers of thecorresponding
airline conpany or in the conputers of a gl oba
di stribution system (GS), such as AMADEUS, a
wor | d-w de service provider for the travel industry
and airline conpanies. E-ticket is thus a paperless
el ectronic docunent, a file in a conputer, used to
represent the purchase of a seat on an aircraft
airline, traditionally through a travel %enc
q

alMeihed ﬁ@ggﬂyséﬂm@%@lﬂt@”@t'cﬁ@/}’ kegripg iquel d agmérsg@nt;beween
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date(s), departure location(s), and destination

| ocation(s) of his/her trip. Anong many alternate
possibilities, this essential travel information can

be: printed, e-nmmiled, forwarded to a nobil e device or
added to the passenger personal digital assistant

cal end rEL%)@jlj ﬁ;ﬁkll VENRRRS: when checking in at the
ai rpoermengmﬂ:arsr—rrp to present positive
i dent i Theatpresertto |@mm©nb0@raies19 geaemally to 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
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, travel companies and
particularly airlines companies, in an attempt to reduce their operating expenses
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
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and have hi s/ her |uggage checked. An exanple of a
state-of-the-art E-ticketing conputerized travel

waeyasasssgnvi ronment, of the kind put in place bgT/EPE0S055641

and other travel providers, ig shown in FIG 1. In
this environment, E-ticket ( 1 15) is created on the
parsespastdingfaiingt cemppRyVirded the conputers ednpglepal distribution

Pl Sithia AbPRRROR.E urliie S4fod BBl Gr e vave

fridlugfrf/ detaiditing 0 compahfise Eetickey ald aRusuah papekBss electronic
travel dates, boarding points, fIy%m_g tcl ass and so on,
§

deegens tahﬂlﬁh@ ap%@@%@é,rum raRge E@@Ur(fhﬂsef(@frmﬁ@@t on an
Bf?é%‘i"tn% Iln%t ‘fr dP%ﬁgﬁQWoubﬁ%efrg%l' grfec 1:ari]o%Isbs‘throutgghorfl website

gener a erred 10 as ass name “recor
ENRy MéerFé slt cgariarally e}:@btbbakesrtheeforat iobra &mﬁamatﬁon number
125) are held in at | east one appropriate databa

a8YYne iR ihe Nassengel: |alﬂp%¥)’§hetﬁﬁlf§9 tr'&‘df’r‘p?ﬁﬁ)alq%le(s) departure
R‘)%%ﬁéﬁ(%? B¥d 3désrt|ﬁ¥ﬁ6n 39ESton ﬁ@/ﬁerofrl A&léﬁglrg?n}/taslternate

agency' cust omer. e advent Inte net an
possjniities)s thigplassaniian:traviek Mmrrrdatmnde:aWékbeor priated, hasmailed,

BUBAH B) S rOhuE, Ao \ar, PORR ol 116 HARkGRyS! personal digita

Q@ﬁéﬂaﬁ@t b&@ﬁdéﬂﬂchaW Yfice, CRReh NBReBIGRY in at the airport,
t hensel ves a ight or a conplete trip through online

passarges d1agi @mg@r &v iptesent eskivesideglificrsion) to gatpe dicarding pass
n [ ' of h cases travel information
ﬁg@@}g%h,%/ﬁ%ﬂ lwéé%% b%ﬁ% provi ded from sone sort of

cl i ent Ahrexeepls of lavetaie-aP Pl R E-tEketidgt ddhputerzéd eaveél system
travel agency, by a travel agent on behalf of a

envifafeent, 6f the dind iyt ik Blace RutCPHis aad Iajhersisavglproviders, s
gi‘i ShF 180Nl rthuBeérﬁ/?rBﬁ enf Lifcﬁétz 41%% c‘ré’%téﬁccﬁ?ﬁ]eﬁﬁass of

I'ne travel service ap I 0 ol ce

Hf@rnsatanwepocbvudh@ far ta cfncs‘rpcd)nnpgtefnpiattformemzajebyctred pagsenger
onc | et ed tr| ers

e .
9?%'599 dr %‘@ﬁﬁ 2d ?%ré’BB%h r%n@t;qgkgius(t 4ge %E ngcessary flight
88%%%?fﬁ@é@%%%\ﬁtlgg@gﬁ|a‘%fHeOﬁ’é\?elt | REEBIAPG YSihts, flying

etween the various
Claspaarehtse, om,. elongt w&hrtdaeepmengar plaaé @andh edd%)s thérdorm of

BriDENt aEnd ds oot aveiaenidhdSupt e el hrla G 15 as the
PBESEN A thalPhd t &Et ort PINRUGN PN X cOhtreId b¢ a reservation system
(125) are held in at least one appropriate database (130). Such a reservation
system is traditionally accessed by a travel agent on behalf of a travel agency
customer. The advent of the Internet and of its ubiquitous application: the World
Wide Web or Web, has however promoted a direct access to reservation
systems by end-users of various online travel applications (OLTA). End-users
can then book themselves a flight or a complete trip through online travel
service providers such as: Opodo®, Expedia® and Travelocity®. In both cases
travel information necessary to create PNR is provided from some sort of client
travel 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
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and private networks ( 155) including the GDS private
network(s) and the Internet. Then, E-ticket is stored

WO 2008/1888a87 cat ed dat abase (150) under the contredtT/EP20BI&S5641

fromwhere it can be retrieved to be consulted when
necessary by the travel agent who has issued the PNR
theigenshealeenmpusters (t2Q)He assess eparnlinedravel iseevice application of

gfe?rl i callti on and, in any case, when passenger checks in
tq?so%ﬁ'r port. In the general case of a reservation (

110) thefrR stae-BRIi:-BROrANRING efforRamEdépiet iIRNAG. 1, once
Each of themis then associated ( 112) with a

eompiaipdriaNRy 1d Bl piagein it ercatior&f a(cormasponging edickat (115) on
gb%pgrat Ot 3 Lljgket mse@E{?BEEd’ticﬂQ%{%@héQ% dBPeEqy  (140).
he |gﬁt AN 3%f TThe®rader vat i on e2Nof

gohtmahicatidny bétwegpetheavagious edpputhiends, ¢ eartpe reseri/hion platform
electronic ticket. |ndee there is currentl n

" . d! .
é@%nﬁ‘ﬁ elegirerigdickeling g%ﬂeét(%‘“?)rﬁ'@d ¥%§Ud'H§ﬁée?rotrave' agencies
ﬁéd)%@ta d%iﬁ?tr@@itigﬁﬁpﬁlelaﬁ? UpRasefbcold tRBASKPA%RIx of public

as request ed the assistance o a proressiona In a
anavelivedgenetyvorks i (§5ap induding theav&DSapewvatet oetwatrkfs and the

I | th -ti cket ith .th t
a6t Eneiy Fratket Restid g dicqtitfalBRSg Aan) under the
BSRIATEfAET § Yfph WviHbré Gdcabe rehifo\@RaeeRd cansultddBwhen necessary
correspondi ng coupon are orphan, i.e. segnent is no

byniger trayeloe@gentavhe thesa issvedoihg ANB) or by the end-user of the

TR TR S Bty T st R passenger

beeskd ingit thdeppateat |y of fsetting the advantage of
having i npl emented E-ticketi ng{. The changes done in

the rebelneaaanshaleasenf a apeastion @y 0) Hierp ase argyerthan one flight
| i .
gﬁgrﬁSn?bsr BRRIE r%(ﬂﬁgﬂg%Smleﬁsas%Bp%t%gd;\(/L@)gAghgﬁ%%‘r?e%}ﬁondmg

ges"Initlate e alrlineo
tovmon athanyE tickeigelsl 53 cfeatee xHopkeet, ianceeBdickebis ereated, any

flight cancell ation or of schedul e changes, Dependi n ,

6*&3’39%1(10@8:79% Pa 'gﬁbldieg%)'st HE$“%§6§?EV388?|¢Q%S Qh@UtO%at'Ca”y
I [ [ i ' :

LERAE PURGR D Dlr R HIRHACRARRTHL8Y, Bhp s curenty

pal gutbatationpragess . toTkempiater tis daslof Hpeoal E-ticketumtst also be
al so He tri

B0l bR S El e T ek 0 28BN, bgpessiona
Inf a tAQel @Ry 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
orphan, i.e. segment is no longer associated with a coupon (170). De-
synchronization thus always 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
passenger. These are voluntary changes, as opposed to involuntary changes
initiated by the airline or travel agent. Involuntary changes are for example the
result of a flight cancellation or of schedule changes. Depending on what

commercial policy they apply, airlines and travel providers may require charging
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agent does not |aunch the correspondi ng process, the
airline will not collect any fee for the reservation

w@b@sgsssBhus i npacting airline revenues. | n a RET/EP2008/055641

conpetitive business environngnt the main corporate
objective of all airlines and travel providers is .
pedalties tfor rvetmt@yt dearrgespecmmlmgato @osetk of predefined calculation

L@&F 'Tﬁqb lggger lgpl pqrga esmeﬁL ags teg ttr'gfé(%%'d nrﬂalal\é%“ye[&réor to the

Ubd#iry beefe Etticken NMerddveraptduseCily isefbtarnbnddtoRpuUf the travel
inpairnment. It is therefore an overal | obj ective of
agent §aemBgidaunen H&/@OF&SP%@%IQ@@%SI thg\adrlineamitl ynoh collect any
Rl 0 ddeParloh SRITGR Bl iRBRERRNSAfd fifknlBY. Nave

r-travel “plans us ring no or few

human lnntaervavt Iconfpealtlvé hbusiness i Gﬁ‘lllrdnrﬁ@‘]thhé emaln corporate
enabl i ngf an aytomatic collectjon of the change

RRieRtivp Bf A ablines ppdifipvg] e@vai%&me@daejreewwe&f operational
i 0

L8 18 R0 BRI 01 CUROED. BRcheRle SlcBb BRI fegg cosy.

i aqursse cconfuvutbe to aohenesit dreatades candoadivanoughlyscarfied out

i vention will becone apparent to the ones

Il}ﬁ ﬁr esent

e %'H“H%”‘fﬂ ~art upon exanination of the following

descri pt {OnhbrefbRf reSRrAIP. dhjBchRfes BPARY | iﬁQer&W {ddhave all
It is intended that any additi'onal advant a%aﬁ
passangeraitredelready rat SORBIRYLIOE iMHERItENJENT CORNgeR they may have

P 20 ikle HSRETAPES A Ttliof o BuTe 2t B Brygns ot that

CesR \titte QitsileSbRabING BASSEBERIticNedRCties Widhie( MR fees when
conprl sed of travel segnents and a dat abase of

éplétqatb&ﬁn c tickets (E-tickets) conprised of travel

coupon I pen

cont oSS areaect. RBieRHAS &1 1t MhqlERLEL0 G ebihe, e tack of
aepmetic $yhchpshitatbnovetadeaE-tiokets@naf PNRE iRME above discussed.

el ectronic reconciliation service (ERS) receives

i mges of updated PNR's. Corresponding E—ti cket images

are re | KEeH - -

E-ti Ckg?@ﬁéﬁﬁ%ﬁ%t E%est a 8 es gé t r| X o?ﬁ%&%ﬁsiﬁvéﬁtlon wil
becaome rappapdrerio R?MRoneasblllledegtrmwm uand exaptiaation of the following

description in reference to the accompanying drawings. It is intended that any
additional advantages be incorporated herein.
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E-ticket travel coupons so that E-ticket orphan travel
coupons are re-associated with matchi ng PNR or phan

wo c@gabsssegnents. After E-ticket is updated itPEEHEP2008/055641

revalidated or reissued. Optignally, if applicable, a

penalty generator is requested to cal culate penalty
f ees om&dﬂﬁwcught to the

reval i dat ed or,. rei ssu E-tic enal ty fees
et hie SfvalidntEsct s T ha R s £ Keep-travel data
EGSeRT belWddn & Hathhig Nﬁﬁlrﬁi&resbrﬁﬁﬂibrﬁ;t §toﬁng passenger name

state-of-the-art conputing environnment in which
egcecds dRNR's) erepripgd tafkisavell srgments @nd adeagiabape soft alectronic

RIS P PSSRl BF (el il R 9@ Bltbase being

mpeademc@mtrrﬂhedwroml akiclkdtiigus@ryec ONbedeverda ltmveh@egment is
link matrix of. ERS. FIG_4 is the flow chart,  of
HB@@@@%@"@S‘HB e airee FNReraneleciagisierpncliation service (ERS)

?ﬁe Fﬁ'ﬁﬁ e d ck |
escri bes 8§v %gfg%&ataaprﬁlggs I@érr@%’@ﬁlﬁ%dﬁb@lﬁ?ﬁgmages are
beusstad bypbRS sedmecevedf framPiNR dathbasphafnEdmkptsnsThein, ERS

di E-tl . . DETAI LED PTI ON
PP ESIR0S JBet LS erBen SFPAn PR FAVEr SR s A orphan
EOtldkE?trﬁ%I%H?ﬁ)@))ﬁ’s% PHRABLEGRt oM¥HArElrA S cBBP6hs Bl Aflassociated
i ncl udes exenpl ary enbodi nents, ot her enbodi nents are

pibsmatehing nidNBh arpfen m@yeb@egmmts oAftae Eetitheli isenpdated it is

Sl b e Ol i APbIGaB) (h oty G¥REretor s

P idIsters ol Tl flatanpéndityC kefs bACHIBCDASIStdfochaRjes Bbught to the
(ERS) according to the invention and the interactions

@validatedephaeissuesh dntiskaissUbR Benaltvefessnare jhejemiteshed to the

el ectroni c ticketing server or ETS (240)
&é&g%aﬁeﬁlgﬁb i sher (21 0). Publisher is the conponent

' chappte PhE QEMREAICNY IF R DRAWRRSS t°

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.

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.



10

15

20

25

30

be anal yzed by ERS (220). PNR s are sent under the
form of standard nessages (21 2) containing PNR imges

WO 000BRB83Er vi ce whi ch extracts fromthemthe pPOPEP2008/055641

information so that each new g received PNR can be
checked to determne if a reconciliation is actually
neededFIG.2 td¢issrieesl, the nglpbglparchitectira &ft andartitket geesnciliation

LB s 380 B FRL LRERER "Bl Pkt B gwem
abPponehtsi RIcBtaBihd HeTgT %@%rh@r%ﬁ@ ), e eleeonfascketihg server
PNR_and E-ticket ima es{é 21 2) it builds a matriXx

of ElTSrnR40} and theypu 1@)kket orphan coupons and PNR
or ph?‘”ﬁﬁ@é@ﬁé# cﬁ%onyﬁf %hémgé%fef&lava% ?) PWthat need to

possi bl e; Wwth the e I"ar

beganaltyred fiby tERS (:HZIDUSFNIQSI raréléént5und&1 the anhowfs standard
the various_kinds of |ink statuses_consi dered

Mesrages (2%2) oenrtpining fNR i iBlages; lQuERS ?ﬁ%’;ﬁea%"é’s eXtraCtS from
FF@nH e Pr?pér inforinafinise @Abt %ng( Vr&‘:ewl)@% PNFSLah be checked

that was create et was fi
tmde@dmme ifexr neesneldanlcm ﬂacttUaN/;aheelded)tTo tkgs eads m rtaasponse to a
nks are

d ERS.
SENBoR) rramss {5 Tk qLsn 8L refhEs U R0 Heaues by ERS towards

BTev @?'dor?és%%bﬁfgeﬁb@%ﬂﬁﬁl (209 BOHEEPESiIREd %nﬁer%Hhérded to
of PNR changes or because PNR contains non-ticketed

EEFrents. Hence, coupon has no correspondi ng segnent

ot heOheR s bod Aiee PN BhETEIRRBL nFR 2221,°22%) i builos a
Remak refdlihknkedopasswebs Eaidkes PeHHEACSlENs and:- ®NR orphan
established by ERS , after |inks were automatically

FRUMENBatedNYorMatching ie @chEwes, when passible, Huith [taey help of the

8!?&‘?1% Yn&ﬁ@r‘iuﬂb a?éb?utﬂr%rfﬁﬂh[%?&s?%ﬁsfe%ﬁnvﬁti

reco orphan segnents and orphan coupons

al ?eiﬁbft?m%?ﬁ%ﬁéﬁﬁ*?e{aﬁ%? %g!asp@@ﬁ CHEhcfs £2o5 e By ERS link

wRttioh 2508 df previous figure. They are as follows:

— |If a link is already established (361), i.e., if link that was created when
E-ticket was first issued or re-issued is still valid nothing is to 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
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
reconciliation of orphan segments and orphan coupons are being performed for
each passenger of a PNR.

As already mentioned in FIG. 2, publisher (210) that watches all
transactions performed on a reservation database, triggers the reconciliation
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transactions perforned on a reservation database,
triggers the reconciliationservice through the sending

woboos/188835age to ERS, containing an inmage of tpher/BiR08/055641

each time a reservation is changed. As also nentioned
previously changes are traditionally made by travel
agvinesthspugie kg sending af s MassAge (0 , bentaming:An image of the

It _of changes requested directly, fromend-users of .
bR kot G084 Froe bR S DGR e (A1 EREQHS Foviously
ehartids are, tréchﬂ@r%g rhad& ®yhraietBgentd oh BobIE8Na Bas@mer but can
three sorts: a PNR air segnent 1s either updated or

barmsemed dthgr reghlt 07 C@%@?én[%@%ﬁﬂ’d@ﬂe@lmfr@m eng-ysess of online
i i . ) . : t |
41 AEIORL R L8510 O30 3 kot e rout o

PRReoam be df4hrde) sarts eaPBIR aif segpleatis éitrghrtupsiageeot samcelled or
i mredi at el y undertaken (420) over the PNR O herw se
an AT sedmery iagfdaadt tOk econciliation is attenpted

(470). i £adly j t LLipki Ji
(1o gpElcordatnds By, it g, SR pR 1o e
tacanelliaten vecdee as thk swesten (4 15t A seheabkgr ophan flight segments

section, . to which airline conpani have :
SRty sdaiiakSh 1420) oyagbR PRy ANeRAREA# Lo automatic
Feuongiliatdd s Bﬂeﬁ%éﬂ?ﬂ(}). TOSIRAN} . [thalH-AfkdtTePER@RRBYservice of
470). Ctherw se, all corresporiding E-tickets
inventéen isrproeisled\ayt @ & Sa pravideraftiayebseryvices)as digtgssed in

i BB ePh s o8 Whlch, S RF TS oS g euigporibed or

hot.t he el ectronic ticketing server (240) shown in FIG
2 which returns an inmage of requested E-tickets to o
ERS. THew, oneRen dightsegmants gre 3?%1%647%09@\30'1%“0 reconciliation

E- 14 . A ) -
S EREsRay (AL TR, elly oBRREndHiding P EMELER) Fhpnfidhed in
fageevatichemush behietdevett 25). dhighdnacigverhas medicosiyhdescribed

oupons i s undertaken (435). An exanple of the
9@91*? nt@epﬁeeggg 0% @eécmef?@adm #P%.Jpe%_ ?d'%@?}’o[%quesﬂ to the
BRCEBhRILAIARG! SR g?@oﬁ%ﬁ@%ﬁfinbﬁl pplji5eh deRERY

z{fgimage of
on the partictlar applications of the invention. If,
efquesstathkelokets forlod8ss has been executed, no matching

can hopeyereR8 (A 0shrt oY orBRad thaBBhs f FettRefdd E3ckeR (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.
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
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 applicable, penalties need to be
calculated by the penalty generator (445) previously discussed in FIG. 2.
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can be done (470). If matching segnents and coupons
can be found though, correspondi ng re-associations are

w@eooBassseTl so that PNR and E-tickets are updatedr/EB2p08/055641

If errors (475) are however dgtected no automatic
reconciliation is attenpted (: 702. Qherwise, if .
Fevaltiesfare, attanthedhtonthepigisecedsion, (490hal hemschangest io neservation

| cul at. | t t 4 ' I
A Eolnliiey s BhdeRan o ERaRL Madrad ot 6 e Y
feSGfVAE'eCPéb (aﬂ’égh rﬁéﬁﬂ’bné‘d‘&i&ﬁéﬁdlﬁg bﬁ&ﬁévﬁtﬂo@t@m@é%f changes
comm tted (455) and reservati on hi st orbe& updat ed (460).

denelin PNRr andiyulesnettashas! teid irifialgPHIR fare, iGriekatantiebe just
e B PP 0y el | aBoh AE PP PalpBy e penplps to be

aitactslitdthehieseafdtiont imauts loé penaliyngentratonmare tiis obtalned from
enaltl es to be attached to the reservation. |nputs

ERa(44P) gign énalt brcasr generale aPadplb@r thenpenalies @&t@yh% to the

tdwlvdilorc@sogener ate and deliver the penalties
atta\(ﬁ] (? ?he reservation (450). FIG 5 describes,

t hr OUgR e -

thepe ectaf(%grgwc?%?i ﬁyﬁd&econ::@ﬁa%a@%oﬁ%s%rr\p!%g({ehf"ﬁig@?’cess 'S
pérfbﬂmaecu byethti eectheiiveiekeorgubaniliatomeehsce{ERSPIER t® Invention
0) and the orphan coupons (520) of correspondi ng

EeiwearePrPhan se@mphiscess BRIy BigpRrEhasegawerns (520) of
%ﬁew Etfi&eehr onol ogi cal order of the coupons
al wa

nmust be mai ntai ned. This inplies that a coupon

cannot Inrbdhe e passassi af echaldhihg aogEame rdegomdrds sand s coupons  the
ure date eed conprised between t one_of . .
Blod Al SR o Jh LA g UAaS R Sclit dha oA mplies

fH?ﬁta ¢dUpRA GHritloy bfa%lé%‘é!%maﬁad T/\/‘l’ch' SErRbh N e84 |t§6kﬂ,l Qﬂure date

and segnent is achieved if only the|r departure d

isrisdeed cemprised hetiveer éherane oif kgupOR irobesliately m‘ecedlng and the

fli uly A ate .and/or SS
Bufey e Mol BGey: UbuER A AL niiefing® 3 Cayoen and
vegment tifleadioved it Yoriy their Gbpjamwél Yiatdd Wrk EMeEINtNGA ‘loose
get precedence over 'l oose natchi n%lg when segnent and

a@@ung igrabtaiaed dailing; diéphs ynurpger ht date and/or class of service
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 to 7 (512). The
corresponding unassociated or orphan coupons of ticket are at indexes 1, 3 and
4 (522). The associated segment and coupon left is shown in bold characters
(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
Kingdom (city code: LON). The second one, at index 2, is from LONDON to
FRANKFURT and so on.

The first step of the matching process is aimed at verifying that
chronological order can be maintained after revalidation of E-ticket. This implies
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In the exanple of FIG 5 the unassociated or orphan
segnments resulting of changes brought to PNR (510) are

wo bawsasssatlexed 2 and 4 to 7 (51 2). The corr espoOnEPIIgs8/055641

unassoci ated or orphan coupong of ticket are at
i ndexes 1, 3 and 4 (522). The associ ated segnment and
tabptean 3 given ergtieoweouporbdhase lpdrsegmands (WWI0h . wadd phasge the

are listedd n successive order. o i.r .departure

SFfvlc?' BE TRl FopBS Bré i dGied (T EERBlENas follows for
eh6th 8bhalhéou 'gdnSt one, at index 1, corresponds to a

cou on from FRANKFURT, Ger many (C|ty code: FRA) to

theJfirst peeaadingiepurast sijll assesiatedmith arﬁ@r@@abnd

f L, KFURT
on Fiftne i forGpund solan Siereileg P 008l e o
Mer'lrrféﬁ WSitisINRt &Wa‘h@liﬁa@@'s%@hé?ﬁ@%r &ﬁfﬂerﬁ%rﬁﬁbﬂt@UBSH is strictly
after revalidation of E-ticket. This iInpliesthat,

a glorepTisedp lodntheo segments dsrtweens diaeirsts pmcedmg\oam@l the first

AR Br SO FedheMeovea as 1ol Lows for each

or phanircexsaple of FiGd5t e 6ﬂph%h FoRRdaNthaeRUPRNSHI pbssibly in
associated wth a seg nent . Find the first follow ng

§WGSWIW searReHt ﬁbt@@x\;ﬁ b?ﬁ@sﬁé@ﬁrﬂttamed’ﬁ@ﬁh's segment (514)
578 LIRS Vel phg 808 at £ 30T oy 16 ER Y pER WAoo that

coupon 1's nmpri se

trhmeﬁlately mleweddm?) aﬁ?lst ingeédrfﬁ‘aﬁftﬂ)é |t0\|/1\mag:m$i$@moaﬁee¢ond|ng
ments. In exanple of Fl 5, t eorp an coupon
? gny angd ceymaN. pBQ%u%ﬁWeurﬁ”?éhM'@s O 1 %@éﬁ%@ﬂ ceupons at
y&%‘i%% %@%ﬁ %Sld%fa%hﬁg BPthTefBrBhéﬁ%ﬁmen@éﬂnfd'e%es 4 to
i's value eing | ess
4 twaeohfnecrraﬂmhed@imatdwgneartenthdn dideli.g., ftloé datesof the4)gn orphan

it is | d f. tch th di
SRS St TR PP ERESR iRk appl | Bs o Che
or phanpgespNSedrhehNalRX 8Sugor thudt ¥harethe @dhtk B BAirs the next

any of the orphan segnments at indexes 4 to 7 since
stepi of dbe achasbagiation aracegseeheakst His prapeity eso thaieroutes are

Sph g BB e R SRR A RS L BTES Rifb o)
Fbeasaveh eblporRERS reémevesskgments with different city pairs if any. The
result of this 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 same route noted FRALON, the standard airline short notation for
a flight route from FRANKFURT, Germany to LONDON, United Kingdom as
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
with the route 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
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step of the re-association process checks this
property so that routes are actually matching

we@ cdooBfigssent airports within the same city gi vePEI/ERP2DE055641

mat chi ng) . For a given coupory, ERS renoves segnents
with different city pairs if any. The result of this .
pasgerger aERSsprogeedandindeaen vegssntiaied moupasHett dugbronological

BRusk 2SR chd ol «Bfgbling SBol iy 2 T'sa2) “chare &

sarnecligehtecdlPordedrisiddRld Hdzeomy Shsih|&| dangliddi@segment and
notation for a flight route from FRANKFURT, CGermany to

LoNmehseannentdsl the aerdaatesolaneang cavpendJeglemed e.

Bewéﬁﬁ%gupon assunmes passenger |eaves on day 10 from
FRA for LONDON, i.e., the departure city of next

COUPOBRS4ks farud esoupodiepdrfaettyc matdhiag niget comreitaonly possible
coupon at, index 3 corresponds also to the sapme route

( FRALEYJidaec APt H S'eghehtCOURPN; I8 Eidesd found, Hyisy elected.
(544) oifdhadd.y, the route of last orphan coupon at

i ndex Zi I's found to match with the route of segnent at

i ndex 6 « 5#t firsColonblogicdd coapomécdlengdst ep of t he
re-associ ation process is conplete ERS nust el ect é)_nly

ond QMR d 4 CHITEALRYUROHBRS BRYHANCRUlINRIR. SCOMANTS 3}
eac pﬁ%ﬁ@@%_r no(@%ﬁ&@&ﬁ&@?é@%@ﬁg%ﬂh aHpasSPel $dvefal candidate

coupon left in onol ogi c r as 1 n the exenplary
f ol | osegyentsqtiecERS looks dor a segmeamt penfecthn siadering witiscurrent

only one possi bl andi dat e, se nt and that segnent
s 1 hEouRAIhiLaRRd I Reg MERLSERTEH 1t is ol ectod.
O her witlswise: ERS | ooks for a coupon perfectly matching

the current only possible candidate segnent. If such a
coupon i-s thedigsticironatpgical isegeieat iseelectedher wi se: - the

fiLrst _chronol ogi cal coupon is elected. - However, if .
A5rF GRPSBguRs REde DoVe, Seskishet AT osging S!Sk each time a
5égrnBRf & idtedted O4.BEr recasRtER Whh Ngh WrbRa@ndoupbnt NBe elected
several candi date segnents, then ERS | ooks for a

segment apdralirrecedirataiasigohetreledieddmredqwulpager yalid candidate
Eoydntst ik, SPORBMurtrRr 8bRSHER.

It must be however noticed here that the above sequence is intended to
just be a simple 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
better adapted to fulfill the particular objectives considered when implementing
the invention for a given application. Above matching algorithm can be easily
tailored 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 index1 (551), the first to be
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



O herwise: - the first chronol ogical segnent is

el ected. As a consequence of the above sequence of
w@e@sasssng steps, each tinme a segnent is el eCPEIEP2008/055641

i.e., re-associated with an ofphan coupon, the elected

segnent, and all precedi ng ones (not t el ected), are

next or@mﬂ waupdncardi ﬂlwt@ngegtm &% 3t ) dhés wotpon has two

PHEOR e e e T e R i F ol FBEn5E cRronological
Bh& SclesrRiDl.8.: Ohe BAW AT} HUFiRLIYL thé RenaMdPBrphan coupon at
actuallﬁ )perated in the franmework of the invention.

sloxrftl( 2 oA I@ﬁbwth fwo Ressibisseaments ta ke rerasseciased with, i.e.:
ﬁ It Yind deLrRQ?"P—IoWervlelr Ngs B ngﬁﬁte@rcﬁ&vl%@% feady elected
Sbphieticare ng sequenceS” fay have to

segmed%edndsex 5fmtpr@k/@<m31 step the orv@real ihdoettier n@d@rmgerda valid
to fulfill the particul ar objectives considered wh

captidateancis eifBineiRERIYnHEBEe aEBSveéﬁctépS@gm%t.asmdex 7 to be

P%aggoa%ehw&a %%wrbﬁé}m&%goﬁe 2 L\Wiichabh@d Qﬁ'e"}‘é' és%omatlon
e overall node of operat e Invention sta

poeessscal . As a result of this electlve process shomn

through, the part i cul Le of FIG 5 (550
coupon A e srdidens” 1 pofibanT heveinden pystall - Bstuted s a
RISt thie Wuﬂdﬂ%sﬁ' tHb%&@l&%f%ﬁk@ (5@ SHBwr FPRIG t?aﬁé exemplary

associated wt Hence, ERS el ects this segnent and
metelisg @racess just dischssed pbave ®enpbies tosoerpaid byde passenger

BB I stal oo e S8 he y Sheldheccby he Ferfhy generator

(mm)hongthel @asist bm arpregefitsedM S NeX fules PG c@ed0penalties  will
e., the one at index 3 (553). This coupon has two

BQB%FGIHV «lepgndi aattee Jag Jicket isiustasvalidaied @ mrastéo be re-
I |

Is86ef! etist @NLiolifg or AR (b EaIRRNAG 5 E-licket mdy Be@ifts of the

amdext 4f (&ddgsted drmfn_tgew drid tbiso potw fdre amgmﬂes sttachbé to the

re-asso ated wth, i.e.: the ones at |ndexes 4 and

orgyy L. Inany ¢ass,resusofpana Y CQIGL@%IW 'élr%'i&‘('é%gto Eﬁs under
t t ty i ndex 4

gl |°J%%¢"‘”@§ﬁbvg‘?.@ TREEHGE IR ol PGRe,

(555). Hence, ERS elects segnent at index 7 to be

re-associated with | ast orphan coupon (554) which ends
t he re-associ ation
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process. After segnents and coupons have been
eventual |y re-associated as a result of the building

wobooshsssart ri x of |inks (250) shown in FIG 2 PETEP2008/055641

exenpl ary matching process jugt discussed above
penalties to be paid by the passenger for the

r eques{aglafha g es 0ssi bly generated by the

penal tv—gmwmrﬂ%@tgi on the basis of a predefined

set of rules. Conputed penalties will generally depend

dmAtrhethbchf kebamgtir@\keétjatascq)ms‘stenébamemt a(firsidateszaset af airline
ion of re-issui

RESPhTAaERT GG PeSH et Ay depuy BINRA' comerigechrof trave

é’@ﬁ@ﬁiseéh& RagKtRMdadstaBhs® o‘f’feléd‘ﬂr%nfcaf & IELtIkess) comprlsed of
ached to the original ticket. In any case, resul

FavelepRURANSs dhe Lsegondndatabage theied Iﬂ@ewmrﬁlaeeorttmled from a
: f ofre ' ge (232) as shown in FIG
E&%'Isq?\é&&% &E&ngﬁﬁet hod of keeping travel
dakaecenst |sastrindoeavat eegment isstipditalorsedel ironkioiehe PNR's,
reservations storing passenger nane records (PNR s)

CONMpIdehRny Phadé P ElipEREATNR s3fh S s adtghisabase of
el ectronic tickets (E—t| ckets) conprised of travel

cou e (o b n I
contr St”&l f?@aﬁn {;&%%5‘1 Seﬁflegoﬂrwr%t%kets from the

conpecwichdatabbesever at | east one travel segnent is
updat ed or added in one of the PNR s, receiving inmges

of epdatistting’NRnsatfik ash lirhe bemerﬂat;ﬂmsE’NR ecives isegments and
and receiving images of corresponding E-tickets from
theomn%t'ég?td%\@écoég@%l ishing a matrix of |inks

bet ween orphan PNR travel segnments and orphan E-ticket

t r au@dattrtgj&@-.lg -tickpigaey FRyassrcidting elpbes Byicket travel coupons with

© r | coupons with
rrat c | ng @E)plﬂ% %ﬁg{ﬂ?\ge\}eegﬁgeété %%\69 and revalidating
or rei autnsﬁthe E-ti ﬁketelg KBis The method of claiml
i nclUE AR IRE KTy '3? §%- optionally requesting
froma penalty generator cal cul ation of penalty fees

9NThe method of claim 1 including the further steps of:

optionally requesting from a penalty generator calculation of penalty fees on
the basis of changes brought to the revalidated or reissued E-tickets; and

attaching the penalty fees to the updated PNR’s.
3. The method of claim 1 wherein the re-associating step of matching orphan
travel coupons with orphan travel segments includes the steps of:

invalidating orphan 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 coupon considered in chronological order.
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the basis of changes brought to the revalidated or
rei ssued E-tickets; and attaching the penalty fees to

wo besuapssat ed PNR s. 3 . The nethod of claim1 MIEERI008/055641

the re-associating step of mafLhing orphan travel
coupons with orphan travel segnents includes the steps
6f Themoethiodaafi elginn 8 praerese thesatis onhaonewsandidate segment for the

mai_ntain . the chronal ogical  order 0, coup

PRGN R ot RETP AL ShaRo Rt BY e o Renl it CREDRT e furtner
efepergghan coupons; el ecting among remai ni ng candi dat e
segnent s one orphan segnent for each orphan coupon

liféfh% pakrane ¢&f‘di¢l@t6rﬁﬂ9@g¢rﬂa$ ther erndidate ofiresinglereaypen,

claim3 wherein there is only one candi date segnent

f or eleleting tire enly aneptendidatesegmantsi der ed by t he

ﬁle ting step, including the further steps of: if the
one candi date segnment is the candidate of a

:Ieg lepﬁ p?qgo@no éé:cgﬁpggeqqgfgcﬁhone ?qr%gljg%fq%ly one candidate

perggﬁhbﬁt mat chi ng the only one candi date segnent; if

foun el ecting the perfectly matching coupon; if not

ffdourtt, el ecting the first chronol ogi cal orphan coupon.

5 . The nethod of claim3 wherein there are several

candiegtihg trsegedeadty matchirgecouporent or phan coupon

&on |dered by the electing step, including the further

WY i f no ot her coupon is matching with any of
t he several candj dat e segnents, searching for another
segfiesting e first ChranQioiea @TPIRRN BAWRPNt coupon: i f

found, electing the perfectly natching segnent;
5. The method of claim 3 wherein there 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 segments,

searching for another segment perfectly matching the current coupon;
if found,

electing the perfectly matching segment;
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 electronic ticketing server (ETS);

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.
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if not found, electing the first chronol ogi cal orphan
segment. 6 . A systemto performan electronic ticket

W Bposi1gdsat ) reconciliation service (ERS), conppPCEHEPDIS/E55641

publisher to forward inmges ofs passenger name records

(PNR s); an electronic ticketing server (ETS); an .
€| &be isysiem of claém 6r wberadn IERS futhesyreleae fadinkr metrix/ongnatching
he i mages, for requesting and receiving, to/from

lepep R SodtBEER artio e EHERELEThBBE o o

re-associ ating PNR segnents with E-ticket coupons.7 .

ghehs ggstem of clainrbriuBhahiackeiding=Rpehdity jenerated, ude a
link matrix for matching the PNR segnents with the

E-t|cket coupons. . The temof claim6 further,.
PnScthoﬁyﬁéerﬁ e%'mié \Q{Bﬁ'@r'%ts'%'srs. revalidgfRs QU E@-dsRUss éﬂ'&kﬁtﬁ after
' T, ' o =4 f er
PNEPSEghants Bhd EARIGEEpaRoind s befhREapedcistelly BRY:
re-associ ated by ERS. 10 . The systemof clains 6 and
80wHeeesyst&RSof ctaimsds and qubstein oERBefqremeds y request to the
enq ator and recei ves the anpunt ]pf co ut]gd f ees ding t
RERADCaSerANT A1 fareTvas. e TapHrT ohcomPrke a5 roR@sponding to
e fo-Fsddcidtin 6OPRRNSegenteh@itte Entidken abliyo$£88d @tferein penalty

attached to PNR' s.
fees are attached to PNR’s.



