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WO 2007/014870 PCT/EP2006/064497 1 510 15 "Method and system
of building actual travel fares" 20 FIELD OF THE INVENTION The
weessnbigyention relates generally to computerized travel plaiingoss/ 4407
systems and refers more particularly to,a method and a system that allow
to efficiently extract actual travel fares so as a large number of bookable
opportunities can be proposed to a customer. 25 BACKGROUND OF THE
INVENTION The planning of a trip especially, an air trip, is generally done
on the basis of the selection of the origin and destination town airports
and the setting of departure and return dates. This is the case whichever
planning is done by a 30 travel agency or directly by the customer. In
which case this latter has just to access any of the specialized Web sites,
that many tour operators and airline carriers have put together on the
Internet to advertise their travel offerings and WO 2007/014870
PCT/EP2006/064497 2 holiday stays, in an attempt to sell them without
any third-party involved. Indeed, most of the airline companies offer now
the possibility to book and buy an airline ticket from their Web server. In
which case the ticket is most often 'de- materialized' since no real ticket is
ever issued and customer has just to show 5 up to the airport airline
counter with an ID e.g., a passport, to get its boarding pass. If it is just
that easy to book a trip or a holiday, the customer cannot be certain
however that he has obtained the best possible offer or the one that
would have best fit his preferences. If most people, if not all, that travel for
10 business, are committed to arrive and depart at precise dates knowing,
often well in advance, exactly where and when they have to be for their

professionghinag and system of building actual travel fares”

FIELD OF THE INVENTION

| The present invention relates generally to computerized travel planning
systems and refers more particularly to a method and a system that allow to
efficiently extract actual trave! fares so as a large number of bockable
Opportunities can be proposed 1o a cusiomer.

BACKGROUND OF THE INVENTION

The planning of a trip especially, an air trip, is generally done on the
basis of the selection of the origin and destination town airports and the setting

of departure and return dates. This is the case whichever planning is done by a
travel agency or directly by the customer. In which case this latter has just to
access any of the specialized Web sites, that many tour operators and airline
carriers have put together on the Internet to advertise their travel offerings and
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appointments, corporate meetings, conferences or seminars of all sorts it
remains that a good deal of the clientele of travel agencies have no such

SPHSHRIRssn fact, many of their customers see as an inconyenignRes iR 1497
have to 15 set precise dates for their trips and are even not sure

sometimes about the destination. As an example of this, a travel agent

cuSeiear hiayexireds diteawiirte Felisiting thatherth asstbisgt pateinvolved.
Amedicad essing i alfalhdainpatsinedbense el eb 8miaty SHBBMX and buy

which is famous t?ecause_ of the changing calor of tree 2Q leaves or fall
folFE I 6L G0 B LR Tor BUEHCR GASFole IR eliRaon ofen de-
Bostate/iblewdE niglsn doinshiieticRéoik evevesied/anireasiiuebessasdony show
as t : eryation.at an interesti rice i .
ol e e S SRR SN 8, AR a8 B grano
eveA®xpress looser requirements and would like to only 25 specify a

theme for iheiistiayahdestiagtiansoek koligeyr Shewadhatiredentl SA¥ot be

ancient, civilizations may want to consider in their request destinations as

diffSFEATNEYEE ShRf e ranaRiEinge e 2RattRessTRle stRibRrhe one that
ciwlizakiohaveribe teimhiepicféogkos, Gambmdiaolipaitialgodifiansthexest for
be sed t iS type o ies, .3Q some are discussed

epese o RIS A A R B ARSIk ¥ho, ofien
ageediés ageansaeexBcty wheerl arithwiibisthemnbaids ta Grefardbelrasrofessional

flexibuiniménts SResiisationaldples AthirsHEaLions RARUHEN: 4 sors it

products just do not support. At this point it must be clearly understood

thdPtRE G BARWRSD RI7102 48 TP TOE Iaueb AE A Daxeuafy such
bookrastrinandriatoniaty considerpaiariialdsavel appesiivsRtdatidhve to

reveal later not,to be available.e.g., because they are already fully booked
for e IEHSE S Te S FIRDALY HE, b Mes i Rl AR the
to HeRdizadibent to make a choice already exist. For example 5 one may

refer to a patep| @;%H%i’éigf‘tmsu§%£%ég§gﬁ%ﬁe{ eﬁ%gg%?gfésestﬁ%% desire

Office), publication number US20020091535, whic _ |
an@fa/'$Ye@ e ttpemstRaEE iR ATrEIaestinestighih Hid Wifdirang the

no glegtingdiandian summer which is famous because of the changing color of tree
leaves or fall foliage. It may be as well interesting for such a customer to arrive
in Boston, New-England, in New-York or even in Montreal, Quebec as long as
the travel agent can get a reservation at an interesting price in a flexible range
of dates that the customer is ready to accept. '

Others may even express looser requirements and would like to only
specify a theme for their travel destinations or holiday. Those that are fond of,
say, ancient civilizations may want to consider in their request destinations as
different as Egypt and its pyramids, Mexico and the pre-colombian civilizations
or the temples in Angkor, Cambodia.

If partial solutions have been proposed to handle this type of queries,
some are discussed hereafter; this is not possible with the software products
that travel agencies are currently equipped with. This demands a great deal of
flexibility in the specification of dates and destinations that current products just
do not support. At this point it must be clearly understood that the objective is 1o
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has to be specified in a first place. However, this does not provide any
form of guarantee that the choices of destination and stay performed by

Wewostamer 10 are actually bookable. In order that the cugiemas, le¥c14907
gather enough information on the actua} availability of flights for multiples
destinations, and in a certain range of dates, it will be necessary to issue

aSfAY difereRttiRcEt 101N Vel ARIRAPS AR RTak Ak @pROMUNities that
destipatioas| datdrdaysidcbecaaitienied. (elbmed sanaaten Muskpeld booked

caref d for.a manual,comparison. Even though some systems
h?\g?eﬁgr%{[éggggec gsé%e? gldﬁ Pervbe?%%%gm ﬁw] 3\5"6&93“ it Baﬁosing
automatidatiduriteto diede acctisabitesispe cifictoic e ade afy eristy Aitabéigmple

oy He sRGGERARY Aesmenteshine6a e egb?@e@§§%@8m igr?&wﬂé?%emark

tng}e-_consuming,. boring and re%%ges a great deal of dedication from
tr '

FaytPigeiomp ErhenHRROSBIREP PRI bEasEEReRR Fetimdhand a

abjpsteractunbipfindhallssedationsthat@ligap usea i nsalinbra 31 sihifkton
reﬁgg% @ebruter orce wzﬁ E;%f ettlnq_laround these difficulties would be to

pre- compute it cambir: GF MY JBSAAER N T RreYigesay darm of
ofdharaniesbidebtivo shitiagovisdestimatoatiagchsic)s tosihg albp dssthilitesstomer
waid-require 25:.hawever an enormous amount of resources that cannot

be realistically implemented. Indeed, if one considers only the case of the

airlines, theRIgethal 4R S wRITEaN SRhRoRBONER oanatieasrohe actual
aigyeitantassmgiate thraa NPRIS iabSiRitorivarlindsesh RAINSES Q8 SP MR it

refel'i nced in the reservation databases. At least ten tariffs exist for each
o PG SR U AR RS RS AN LS R THBH S e, sopeien shigem
definttéieild dedtitatensoasc tiaysHe noashitiors! oficonbinabenaivaLtsust be
h I n.J i ask this,would not be

O R & e TR o B R SR sstem have
hdWERRLGS o Sedfaimitevattempexddiampsiteciadygémprabesiofy automatically
comafisationsd s isfes exanmmia whalds deserbsmhinbRy RASY specific day

6,336,097 teaching a method for constructing large numbérs of travel
falBS BRKe LIPGTSUSE Of I6G/RESLAYIIOA R HeeSdtiBRLONsE B RGdRRfiRg and
meghoidds hapedtatedhefusednftiuiff roairibestravane gevltidimensienalimag this

S‘%Bﬁiﬁ“&%&?ﬂ&"’é@ ‘35&9 %@cshvé/%%llq be able fo actually find all solutions that are
susceptible to satisfy a customer request.

A brute-force way of getting around these difficulties would be to pre-
compute all combinations of origins and destinations fares. Because of the
number of combinations, enumerating and storing all possibilities would require
however an enormous amount of resources that cannot be realistically
implemented. Indeed, if one considers only the case of the airlines, there are
about 3600 towns in the world that have at least one airport and associated
commercial flights. Two hundred carriers or so are referenced in the reservation
databases. At least ten tariffs exist for each pair of origin and destination
airports. Also, ten passenger types can be defined (child, adult, seniors etc.)

- Hence, billions of combinations would have to be recorded. If not an impossible
task this would not be economically realistic.



demand, to be carried out, an important computing power and the
corresponding active memory resources. When in peak periods
hundreds, if not thousands of remote users may want to access a
reservation system simultaneously the risk of exhausting its computing
capability, until it collapses, is becording high unless to implement huge

aneHREICMELCHINIE AL A% BARRIRLUAGRLISES QRIFGA

Embodiments of the invention se expedite the
compiging BEasmbiec! pyBREBIOIaVENfale s P st ditdstthship US
pat@@mpstersy Embadipentmehthe foventionalse:seektnpennit thatraay fares

destinations can be handled i t&e elapsed I[iﬂne of a single e%%%siegased on

Ot P ot Menta 57 thé | AVERHIOR SIS0 SUeK 10 BRADTe Traval Plahing
thegsstemanf bfferitsenane raliediopioms b ahéirehitingrd doaktpehays which
derRAVE RORaIGIAIdeSHNALN it CRagseifoRb IR Sia RIRNIGAMIRNg active
Embodiments %l}the invention ,fug{tgﬁ{ a?e t%SPBr):t)vide th%th}ehselected ‘
Mooy SRIRLSY tHOTRLE %‘?%e‘i%ﬂ? S the! Y SHPISaRfsI8 B Pathsrs may
waRUrthecobjectsefeationesy sind atvalttagesiyfitiverpkestatliaventionswitmputing
cap?ﬁﬁﬂ?,‘%nﬁpﬂa{&ﬁéﬁ&éf‘?s REsHHkY eI (AR &ty RAp XA IRANOR A i nsive

ollowing description in reference to the accompanying drawings. It is
resqFSRYRATHAY ARy sfdtishardfdvisitages be incorporated herein.

SUMMARY OF THE INVENTION In accordance with a first aspect of the

pre%ﬁg'ﬂa/ﬁ@p@ﬁ@%@vié &ged a method of building actual travel
far iputer-from g% J@a@t

esinacom . aSt one fare database, said method ,
includmigdHacste pelofthdutdimg o gFagin B seaedisdhe npHkENe sresshtmgl-e-
bodlavel tdeslinations famathassaidnedes csaigugsaph comprising edges

conpeding pais of sed nodes, each said edge referencing.a jowest. . 1.
travel fare for the sald pair of nodes; building ™ a tree of fares for each sal
hargtiagtingtig elapaid dashofresicgdmpribirgraciast a root node, 4a said root

holdingrsaichlowest dravel daned %M@egrmgag%ya%@i%taﬁﬁil@ﬁ% to offer
including more nodes comprjsing a contexﬁ key and an associated travel

INERPEC SERI OB BHIR I A8E tS RS E RifakeH MR NoIBth G E It tHEvRIF4RS ©
chegodtdm or targerdhansatditravel fare in a parent node; extracting fare

paths fiomsRidAseRR ANades. mAlLoLaRh §IUES MGG Reiecied fare paths

be the less expensive among the set of possible fare paths.

Further objects, features and advantages of the present invention will become
apparent to the ones skilied in the art upon examination of the following description in
reference to the accompanying drawings. It is intended that any additional advantages be

incorporated herein.

SUMMARY OF THE INVENTION

In accordance with a first aspect of the present invention, there is provided a

method of building actual travel fares in a computer from at least one fare database, said
method including the steps of: building a graph of nodes, said nodes representing travel
destinations from other said nodes, said graph comprising edges connecting pairs of said
nodes, each said edge referencing a lowest travel fare for the said pair of nodes; building

a tree of fares for each said graph edge, said each tree comprising at least a root node,



said fare paths referencing associated said trees of fares to built said fare
paths. In accordance with a second aspect of the present invention, there
is provided a system, in particular a fare learning component, comprising
means adapted for carrying out each step of the method according to the
first aspect. In accordance with a thitel aspect of the present invention,
there is provide terprogram. product stored. computer .
RERY'SKE B MPNE gﬁ AT &
S B B LT Ty
MORARAE A CHFAPULEY i be Pate tidtefisiNeuieE: 13aifttirRg aegtmized to
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aspect of the present invention, there is provided a travel planning. .
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saidriarfinztths paetswhar einosaigdrsare sk iy syistémlisaibidec qagable of
propgsingthgmatigiravelortia 59Mé@%s%n?ﬂ?v&&ﬂ@[‘%&fe%tﬁ@vided a

trave| fares in a computer, from fare databases, is disclosed. A first data .
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graph edge. Trees comprise at least a root node holding the lowest travel
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comfiich eagebibeydeonspiisecensitgxitkeysantt anapsecintegddtayaldanetind of
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uilding ‘actdal ravel Tarss according to the 1irst aspect. ..
of its parent node. Less expe sive fare paﬁws can efficiently be extracted
fromthsserdiecd atatls trueite aeecd rashperiges imenivad tferehis faryided a

waPathenigierensathe assaciatesdrres ol ares ks goopthroughmethod of
ascendin ordgr of their Ioweslt fekrle values. A Iearnin% enti%/ iT made i
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thee B Buildife Hhd* UpHatHgRRE WS ¥ $ates. BETS (GBRHE QhcProposine

theypdiatearebgarecomingusom software processes aimed at building travel
soluigesjaidhe enduaersBecaysemany desipatieng ganhe hangled, i

. in the elapsed time of a computer. transaction a travel planning system
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THE DRAWINGS
comprise at least a root node holding the lowest travel



FIGURE | depicts the overall environment and the components of the
invention. FIGURE 2 illustrates the fare learning component and the two
data structures necessary to carry out the invention. FIGURE 3 discusses
more specifically the implementation of the data storage structure, a
graph of destination nodes one of tife data structures of the invention.

fard usegg&éeg Seit 9@2—@6 pa Qa‘fr{@%%&?e@%eaﬁt&@ aaxe%ammﬁtygge they
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e S R e e T
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01-deHt')HEB§ @ls?ﬁgipﬂ% Jrﬁﬁg?;d% %@ﬁﬂﬂ;‘aémwt},oghim@nésct@&hﬁoof building and
mpodgiments POS e, a e made 1o

g Y R i e LAV
prodepeastimg dicrnbih &l sgiitaanisstupe ofothée ievemtion. Bigavee Irshowssthetions
carf QQ‘IW%PEHQ%%B&%H‘%H&(%@@ %‘EIJH%& &QP{éE‘aﬂHhthth&%ng system

perates. The chief component of the Invention is the 5 'Fare Learning
imréﬁmaaﬂ%rﬁlf(ﬂl@)w.a%%?mﬁumc%mm%|@£sf*t§n§1ﬁ?aeags%ef?ra se
thetnaas AR IbpShepperskEngingrihoh) hsetkio buihtkavel psofictionsiterithedn to
staﬁg‘#ﬁ%%%r QT . T_here are as many such processes active simultaneously
ere are ueries from remote users. These latter are most often travel
agencies that have access to a travel reservation system carrying 10 out
the iprentioyEdtmayheraswellindwdwalsiagthorized to make on-line
e A e A PRI ae o 130} ke e IpiernetThs.
processes (105)'are software tas kS Hhat execute concurren
proddésoR iy ﬁdéfvﬁmft@@ﬁh@If@fﬂah@p%ﬁﬁglsymehﬁsd dhfagwu Mﬂﬁ@ Ghructures

necggg&moqug@ Hsed o apgrate the servers and computers of the data
centle{&g E’[I % the
RE 3%discusses more specifically the implementation of the data storage

structure, a graph of destination nodes, one of the data structures of the invention.

FIGURE 4 describes the heap of fare paths; a temporary data structure used for
extracting fare paths and discusses the extracting method.

FIGURE 3 further describes the method of extracting fare paths.

FIGURE 6 shows graphic interface windows sent by a travel planning system
making use of the invention and made capable of proposing thematic travel options to its

end-users.

DETAILED DESCRIPTION

The following detailed description of the invention refers to the accompanying

drawings, While the description includes exemplary embodiments, other embodiments

are possibie, and changes may be made to



15 airline reservation systems. The software programs that permit to
communicate with the remote users are those largely in use on the

worldewidesfetwork, the Internet, especially, its most populgicapabeading 07
i.e., the Web. Hence, on client side, a Web browser is used. The most

utilized is known under the name of 'Internet Explorer (IE)'. It has been
de\EIGHRRHIMABIRVERIGTERM W eBhHRRRING Iimdodstseiipandiserrmar the
IS Aatsgtibynimbedded in its operating system 'Windows' used on a majority

of person?'l compqter%lSO). There are other YV b browsers in like
s 1585 0 STt B B

'‘Netscape Raf wals Iargel§/u ifizeq'50P \'}v%nl% Bt S Pr8Em e‘;‘lé{fzl the

thewryitbofmgnt 90'whitbvit \aedy dieswIérs thaek eraimethsohd thepolemitjoim is the
5 fecediey GaiamiNgO0a HiHeMe ARRKAMIHBHRIIRBANE it "R one
comes, like the operating system 'LINUX' mentioned above, from the

waHASERe&/ssitRale Which NS tRAPE e IHHG al QDuHEedoe duilt travel
fresdjutivasléoavadablmtbuaay qQnaoy Mensveeatio mamhish \euks Broastdal active

fares, assumes that the fare learning component (110) angd affinit

ORI, TR 0B PeoatUBLEn o AR 20 S ety harost

o.n@%e(mf ey elinganders Wlaﬂchqme)\a’c@mrm aﬁchsehtemﬂﬁbﬂigyemmemrrying
10 gt HMHGERG RO ARG Al SliavRlRfiaare JiamREa"s "make on-line

database may not be doneé without requiring some processing.

farE@S e iR Py Prvideyainder tblsreivnike(ia@ pike Abr-biierped The
20Prt03k2 80 RI5T /&8 200iaad 485k s 1R 3R O e ABSHERIP D N@Mbrocessor

Also, th i t ided e.g., nger type.(children
oHTHS) TR i A An A A SeruBR S SRS B Gh otten useo
cofnpoperetedtire semaioresysempthatsand mheddasatahiertolitaviely e.g., the

15 aggﬁﬁpsrgég%%ggﬁy\é% .Sﬁ%'ecé)dﬁ%g%?ﬁ %%@i%ﬁ%?ewr? fo corririrgunicate

development an Ing of travel pro : IS IS the case of a firm like
ANAD ENST GiheiscUse st iR salfidely st oiseean dhe iwistoyidooneteads the

ComRany SABEEWIRE hasitsdirasionssiertiththe. sied @X@sdl on client

database r}g components of the invention could be carried outin a 10
sameCedmPER AR A ShBReal e MR JBPSHEHIRES: R R e pigter the name of
coftmesess Explorer (IE)". It has been developed by the well-known US company

20 ‘Microsoft Corporation’ and is actually imbedded in its operating system
‘Windows™ used on a majority of personal computers (150). There are other
Web browsers in use like ‘Netscape’ that was largely utilized but which has lost
its preeminence at the end of the 90’s. New Web browsers have gained some
pdpuiarity in recent years. Among them, the one known under the name of

25 ‘Firefox’ comes, like the operating system ‘LINUX mentioned above, from the
world of free-software which means that their program source codes are freely
made available to anyone.

The invention, which works on actual fares, assumes. that the fare
learning component (110) and affinity shopper engines (105) have access {0

30 databases (120) especially, the ones of the air carriers which provide fares and
seats availability on their flights. It must be noted here that retrieval of a fare
from a carrier database may not be done without requiring some processing.
Indeed, fares are generally provided under the form a base fare plus add-ons
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which must be able to communicate (115) in using standard protocols and
interfaces such as the ones conforming to the OSI or 'Open Systems
viiienoonngation’ architecture which defines seven layers of sompatinicadian
protocols ranging from the physical layer to the application layer. In
practice the 15 TCP/IP protocol i.e,: "Transmission Control Protocol over

Inarh &t 8RR P RS rag, hem, Hise-cHififuR HIRSOHRERRIgHED &g, per
sefassseganogpetichidl ¢he daabgses needed to carry out the invention

vssmsegamigpolhitdhesintotsses | enion
Ecpocialy Thetenal gl et e RS IR B e

urRBVRUPN IR R ibalneos erafielavaiipilieriofrave! Barntieamipignd the world
ConeeRfahi &SRR 0INR M BEOBIGRH TR SOHA Lot el products.

component is made itself of a 'Fare Path Extraction Engine' (200) and of

a 88 Ry EARE Of A B hilkie MO BR Hroiasesicrdanssiess andrapshelices

steustireBus peferendass thenfaaia St@REeivIchue’ it AhdbimAers in the
tyg{ 5’3 g{arpeh asStructure, nodes of which are town airports throughout the
world, here ées‘ignated by their IATA (International Air Transport
Associatitnjataeststtentodamagnis ONHerilsmdion, toKl@22d eartied out in a

cOnpRSINRRRLNRRE, NG NORGR0E NG EBReR GodrrP) I8 RISHP S dRiButers

30 connections betwéen two town airports. Obviously, not all connections
be¥WEBnMY &8 PR dRCEMINERIGAER AT Dxikst, YRIB Y rElsmsatsk epiogoifo@nd
;qm@i%t@eﬁsim@n@tsaﬂﬁ@wm@ﬁir%@m)rt'rhﬁig tgdlﬂavs@ roBliskhed{ases Systems
tween them. To_adhere to the graph yocabulary in use, copnections.. .
oa G A0 (a5 L B0 BBy A 890 e L A6 o AA g caton
veltidespiareargfo g dio the edysisahldyerftll dharapdesdifutimyert thepractice the
in Tt in.gr [ st -
e e, e DR TR Proigeor i
LIRS U8ed221) through Paris, France (223) comprised of two edges

(%22,t 224¥ e igw@&b?@n?dyw&ﬁﬁ% ﬁé%ﬁm@wa&rﬁg @ @eBbtabases
Structyre can be carried out In man Irerent ways. n IS, One ma
T Tl e g R (eBE T iguoe riermal 'S¢ well as

external storage means. Especially, the content of databases is most often
housed in large disk units (170).

Figure 2 is an overall description of the ‘Fare Learning Component’
according to the invention as shown in figure 1. This component is made itself
of a 'Fare Path Exiraction Engine’ (200) and of a ‘Learning Entity’ (210) that
work on two data structures. |

One of these siructures is referred to as the ‘Data Storage Structure’
(220). It is a typical graph structure, nodes of which are town airports throughout
the world, here designated by their IATA (International Air Tfansport
Association) three-letter codes, e.g.,, LON for London, UK (221). The
connections between the nodes of the graph, e.g.: (226) are existing fare
connections between two town airports. Obviously, not all connections between
the set of nodes of such a graph exist, the graph is generally not complete,
since not all town pairs are likely to have published fares between them. To
adhere to the graph vocabulary in use, connections between nodes (also called
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particularly abundant. The invention does not assume any particular
implementation in general and just assumes that a software data structure
vam2dpe/dustd that permits to represent a graph such as (220y@pasdeedesor
and edges 10 can be retrieved by the 'I@are Path Extraction Engine' (200).

There.is however a single requirement imposed by the invention on the
B R RN L RIS D I e a R Ergoinvention. A
soriettt) ingexpeziioy isrtesaf iseivfassteiatednaiicel Thigigeirtienn example,
di far,.@s va sidere

Stﬁg ﬁéhqeg slae(gJ 2 g?aﬁ%%ﬁjﬁt?r% re eﬁr)égd toa aﬁ?§%on$extqufgg%£1 %rough

StB@@’e FeaBog, g?e?:iyqﬂaalrtﬁ@é S v RS R E IR RaBRAd lids evg i a)ngshere
anResPRaRsloFRAEHYE e BrpaesthriGeiexba RN 208 4R R ik rent

of conteg%rh trees. The root of a contextual tree holds the lowest fare that
caf DESUR A 1S BE REYGRBIPLIGSIANGR Hirsahee i Potaniytipgicwhich is
copaammnmtpetmmm toWires Avibctiomedisedn this exesopie, k@ﬁwe@ramoular

n t nd fare
ool D e T e A BB B s ity o
HdWweld thaltresmitide rerjeserhiengorpTaushactPalitaaasasstetated edges
CogRbAYRBeNR BYRFHREREPER ESHRIBGOR IESTIRL 12% a minimum fare

value. It is, for example, the carrier that operates the 25 BA

(232) thatE*E&ﬁ%iéSfBP‘B?’f%fh%A%fm%l% 98HH%%W%@$&M€E%P@@%@H the
hogreper sttt aarieniel thtmpadg@gxamp@ e aiexidxeguR adtaired) in

ra h e fr to Se 2 rln artlcul r fare

is rral@n%ogree ex enpépfe# t?flrs%sarner %ésénger g EN %sh&ﬁﬁﬁ%‘e '&"E'ff? after
chhgriat asorabre efiedgen hmmﬁ%emmmm fares defined.
ObviouslyTmagy BIeHSA CAtGEHLY PR A8 ROSIRIR 5&8“‘[@%3@‘? Igﬁt\éeétorage

class or the tﬁ\g pe of seat. Hence, each tree is organized so as t

rarROhtithd PRIEIhERS GUHet SRS 9&%%%@9@@ @uERé0)rarcagr@ssociated
equ@b(aﬁ@tgrm@@Xﬂ@MtWQ£%%@$ﬂﬁ§9£@TAQBQQDQ&%&% Pees.

ey M L R S TR

or@@sastabda‘:digdmume@fm;&p@t possible flight connection between the towns
it connects. In this example, between LON (221) and NCE (225) nodes, the
lowest found fare is worth 100 currency units (231), in the currency as used by
the fare database (218). However, the tree holds in general more fares each
with an associated context type. The context type is a refining criterion to get a
minimum fare value. It is, for example, the carrier that operates the flight e.g.,
BA (232) that stands fdr British Airways, and for which the lowest fare is worth
however, 150 currency units. Another example of context type is a date range,
here from June to September (234), during which a particular fare is more
expensive for this carrier. Passenger type (not shown) ie., aduli, children
seniors efc. can have their own associated fares defined. Obviously, many other
context types are possible such as the travel class or the type of seat. Hence,
each tree is organized so as the lowest fare is at the root then, going down per
context fype, quoted fare are equal (236) or more expensive.
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As far as the implementation of the tree is concerned, the invention 5
assumes that a node must hold a minimum fare value, e.g.: (2322) and
wasen7eamaxt key, e.g.: (2321). The root node holds the lowesidasesyatde
(231) and has an empty context key. A§ initialization, the value of the root

node, the nod of the ee at th ttlme is setto 0. This is a valid
value accf%’fg B’ﬁ Jalpe, g QAo I@&IH?‘PEHB% I3 dh AvsPaRigkvalye of

lateeindhiespesdingigrapilletyehikkeniofarddiie shiges thesaouedantesknding
ty@?der"%i@ k& gedg&% fog\yéode have different context keys. As
0 t

already stated above, the va ue of a child node is larger or equal to the
one of theAsaikinBndhe. mplatratatianove feguieanieneonas i, teegiaysttion

steugiurRdheainvapienhirenset @%MWY&@@QH@%’EP'?Q&%@%R& has a

for th textual trees, Trees must be organized so that it is possible

to SR 8 P RO e TOBE A RYEP (o Yo pedl and
a bearahesinponiedtiely isy nAssingairatioes trat mzaiehovtieNgoingdeyMne only
RN Fie TGOS 8I0C 00200 IR 8 -conted by the

successf searc S an examp Ie if a search is per orme of a
tygersp Eairrrisacine. Emwmeaﬁ@efyabem@g@m@ﬁamad in Hedebeription. Al

Degembeiol 45188 %%W@h@@éﬁrﬂé@'ﬁ%@f HR0.dh& RERRINEASF a node

(236) since comparison of dates for the node below (238) does not match

thgar‘ét‘?tgngWfa?Sﬁt?d‘@ﬁb%&sEt%%a%ﬁ%ﬁﬁ‘a?%@s mﬁé’taé%\ﬁf msbHgbrode
of impatgracbvatyles 1 iy cotraigtaiererigding down the tree for the

context ty e the context type is f und the If not

found 25%53[%?1%{% %%?Féespgﬁ)épng no%fse rhdst'’D \éﬁll# e%F %??H gglﬂ@ure the
ugaegadion idage nelrabiy @etignyopastivigat (210pweithtisrinfechange antextuat
UpASNOT S CANE N HERS H RIAIRSIAISS f‘p%egé’%%fm%ms\%ﬁﬁ‘ Wntext key

shopper engines when more information Is gathere these processes.

He%'é‘nﬂefé%‘%r%\epf*a%e%%%tﬁt@aﬁ@ﬁm@cﬁéuﬁcéqmﬁaﬁﬁaﬁ@ﬁwwey is
datasamgaﬂy s pisd By andnisgsmiieveh heigRitheheBBe Then, the

en 'tﬁer)r?e ?{%I’t}tés ermlts t? tg]% rt%it%r;ﬁt{r%e%e‘%%eﬁ atHg keegptthgr sizes within 2

manageablé fimit ARV ARGl

vadaaroh raolmré)aneeleenmgotatmt/\nym Py RGOXFO 148/ Bir France) as the

PCEREZNPO8A4P 6 Hcember 1rst the search will return a value of 100, the
one of node (236) since comparison of dates for the node below (238) does not
match the range of March to October. Also, contextual frees must allow
insertion of updated values. It mainly consists in searching down the tree for the
context type. Once the coniext type is found, the value is updated. If not found
though, the corresponding node must be created and value updated.

It is the learning entity component (210) which is in charge of updating
the contextual trees. Updates are received from the affinity shopper engines
when more information is gathered by these processes. Hence, trees are
progressively built and updated since initialization with data actually requested
by end-users through the affinity shopper engines (205). This permits to
m'aintain trees and keep their sizes within manageable limits. The learning entity
must either insert a new contextual value or replace an existing value which is



outdated or obsolete. Also, when fare database is updated, invalidation
(215) of the contextual trees must be performed so as to keep trees
suprant/digure 3 further describes the relationship between e /iwameiaddsor
structures discussed in figure 2. The grgph may take e.g., the form of a

d col i ) that if
e B B RIS DR AT BT 208 EeE g DY vaPa g 5) o
cotbmmmdirmtﬁrélmmerm_pmmxﬁts@r%mgf@eﬂhttmweamﬁlﬂe two
arports. S¥ngBrbeAlie WlaUBASRiCSEIIR NG B RIAN IR DL ot

figure 2 and’because there is no edge in this grap efween
antivRErefodies asen, ia hargAudhs praniomeEdake sahding frvayof a square

5 ﬁ'%ﬂﬁ?;{@b@)wﬁé?@{_rm@f@ﬁg%ﬁ] ﬂ%}@%@(@%&éﬁﬂédﬁﬁgﬁé}gﬁi@?@@a non-
ave . a fare connection to a same alrpor V). sSlnce .
syxﬁ%getvﬁﬁfﬁo@e%épmﬂﬁ’ﬁ%ﬁ@h%rﬁf%%ﬁm@ﬁmr%@wqh@rect
didtiginat (886 HorsaxisistoTitig gpapk blivasgh thistwayibw RCEIMERIg matrix
f acti i ion..B se the graph may be .
arg e A e A SRR SRR e i o
impRIASAHID RN ekthy Beiweard) G sind iy 48l e $henda il value is put

10 OhMiQishespohdmsticaies s a7 fE0ARRIWERN AR GRATGSPRNGIG since it

nodes and a 0 that no connection exists. Whichever the implementation o

thd GH55h 18, $RESAVENIRYE £ 5 SONPRATBACIP fbRaRA aiRereldgfenbinge the

(340)eand igraymomedliocounigrpar 80i(3didmirit eniggmé?@;]w@h #haidle below
its. iguously reference (344) the roqt of the unique .

R R T e RO Aol R R g ent or

quiviagtinsricessonsesas deplemintationthdenplemetitatigrapgherrayves large,

15 Valye,GaRIAG HRAHEMURISLING ATALSICHRE 'E@‘rﬁ?ﬂ?@ﬂtﬁﬁé@?‘éﬂémﬁfﬁg is to

is just a binary 1 value and the actual lowest edge value Is found fromt

2518YEBA IR FioaY. Yebigridmgikime &PP4ioushaeldnsisntanihpee is an

cortRydURIhiEam GRE bisisapbicting Hildhar ia 8 WIS MR detdRtaxists.
corresponq\%nc between eff\ch e'_l‘f:qnent??f Ege array and each tree of the
S

‘Contextual DAtR Stot g RACHiFE Al Hsa HaRIUR SNAINRRIRR, assumes
méhtibreethandriuntiieadisciedsmdin Bypre(34Meanyeiticlyr80etzo counterpart

w0 SRR eLIE IR B AL SR PR B v

ordepbf350) of the unique associated contextual tree so that the lowest value of

the edge can be quickly retrieved. Hence, depending on the implementation, the

lowest value can be brought into the array element as it is shown (340} or there

is just a binary 1 value and the actual lowest edge value is found from the

25  referenced root node. Referencing between an array element and its contextual

tfree can be implicit so that there is a unique one to one correspondence

between each element of the amray and each tree of the ‘Contextual Data
Storage’ structure discussed in figure 2.

As already mentioned, and further discussed in figure 4, the invention

30  also assumes that, from each node of the graph structure, it is possible to get or

read all existing edges, which originate from that node, in ascending order of

their lowest (tree root) value. The invention does not assume any particular
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their lowest (tree root) value. The invention does not assume any

particular WO 2007/014870 PCT/EP2006/064497 11 method or means to
womege thizogoal. As an example a standard sorted linked bsti{B60can 497
be read, or built on-the-fly, when necegsgary. Also, the way the graph array

is actually organized is a matter. of implementation choice and does not .
B o A e L K L g R b Hor gk e

sdigk{BaY hogarbeuteadvay tilihonghetiay atrerlistecbheaey(300) in
alphabetiggd Ordag af theth IA L A Ssleties codes A i SRR MY Nl of

be an array af all and still fits'the invention requirements. A well-known

stitielarRSRIRHAPITHRRBN NS 08 i ehIRTREe tirijaperajostratitie. ovention.
Lhﬁsmgﬁb mmdmrhfirtg:mrj@ﬁﬁw m;nn%rﬁayt;mt yié&égoaé%fﬁagﬂ dhey are
o] obert Se Ick,..'Algorithms" tign, , -
2&5}(@%}&’%@4{(%@ Ec%r%%%glt&g%ﬁgfojﬁa%gﬁ é\ag'gg %{rﬁp ﬁschapter 29
"Graph Algoathnisie demieray exéinplary ateynaite il aph stifuittuthecavention
b . h , th Al thei .
e D e ol el e

vAHBFeBrSitEEHOmE Bhave FSyaiARhe Ang baialeorithemesstitiey want
T T T ora. 1SBN 0
Cll ngin na i oritnm that returns a list o1 snortest rare

R RO NP T Rt E TP oGl ahachapter 29
desipe diddgaitithm’iHedlose drieretupiaop isiimatime yephpassingac2n be the
max| hr ' it would b

o BB B B By R P8ng gres <o
mil& Weekan Gikd 0o soHesibmestsnenavirday ehoreithemmestiights, ifopaler to

Prixciieal BRI caHOREemERPRASIRG A ENRDdMRAtops over for a trip is not
likely to be accepted. Since performance of the graph search is largely

condition&d@s{ §he ANFERICHIHR AR HRFHRR JVaFeHRa BifiA e ipedfiig Path
thEtesrittnaRdgiveichtainey elppdmptiiat setutiensithist areskoersst tiRE paths

SRS SR bR e v

and a destinatiesaibgd elgeritioNg42®)residorigtomigthepaths encompassing a
maximum of three edges or connections. Even though it would be possible in a
large graph to exiract a less expensive irip fare, or generally make a better offer
fo a customer by combining more than 3 flights, for all practical applications,
proposing more than two stops over for a trip is not likely to be accepted. Since
performance of the graph search Is largely conditioned by the number of paths
to discover this allows expediting the search and avoid to have to compute
solutions that are known to be unacceptable. Hence, from graph, on top of
considering the possible single edge (400) that may exist between an origin
node e.g., NCE (410) and a destination node e.g., LON (420), algorithm further
described in figure 5, builds only fare paths encompassing one stop (430) or
two stops (440). The step of building a new fare path, in overall algorithm of
figure 5, thus includes the sub-steps shown in (450). First step (452) is to get
the values, from the contextual tree discussed in figure 2 and 3, for edges from
origin (410) and destination (420) nodes. If the two selected edges have a same



described in figure 5, builds only fare paths encompassing one stop (430)
or 30 two stops (440). The step of building a new fare path, in overall
sganthwafofigure 5, thus includes the sub-steps shown in ESpkvéshesaor
step (452) is to get the values, from thgLcontextual tree discussed in

fi 2 es from origin (410) and destinatjon (420) nodes. If
R S PATILE el TSR S 0 PGS FoL .- ncampassing two

P@ﬁ@%Zﬁ%/ﬁ@MﬂV (Mﬂdetmpbntﬁ%éaa trespoadeve farpapathafdengtiiges

: re@égﬁ%{ggﬁ pat |ncu |%%8e ge%bgﬁﬁgﬂégsﬁfgﬁ%ﬁﬁh vet Wever it

saifie HERMBIIAChedaav RevalB0). iR wver destinativs éiéittwadess, from
5 hay nerifeisamesde sipaliomitab)dhesatiesi JFRSP #he GAEMIAL edges

tree, for the node destinations of the two selected edges must be
retFlFE AR 486 “ﬁﬁiﬁ{%ém%é PaMhBIAERIthS, @M&ggm%ﬁeg three
edgé§esacabezbmkn:(ﬂ@@2)l nlg@pbhmmscmreemmd&tmaaqm{m ineuding edges
( ), with i edl
%%)ngﬁ%igj?]heltﬁtévﬁéo @pr&r%aén new are pa q \?%1&‘49? g his
3 ﬁé@kﬁffﬁﬁbt@%%r@ﬁlwwﬂmﬁi oetigiare Patisol, ieotharaatiod used by the

10 alagrithm Agsaiingtadhe igvention of figure 5, needs to build and
manage a temporary data structure called a fare path heap (480). A heap

is a data SfYSRuIBSRITRACR bRGPIHRES RFETSHREoI% B]ﬁa‘r’?’ﬁ‘@@ﬂn%ﬁiﬁﬁre 5,

thenkegisatcahpaiceahd onened’2) @fap@ear;haatk%tmefute wr%mels‘dﬁédr@e path heap
4 and so on, Hence, roat (486 s. holds, the la

oo A 8 O o e e o ey tree

thdBewsidliethin kmeaatradfaren*apmée MB@}ammrggrathdmeepis obitsotwe children

15 U RBiNeghd SSRACIAIMIDSRIL g;%ga @%ng Doy r ey value. A
shiow

operations defined on a heap F| ure e steps of the Tneth d to

exﬁaepf%%ﬂywef% %a@e@ﬁm&%@w&ﬁmw&eﬁﬁwwﬁeﬂed in
nughberof fareqabisdo pe@gmmmmtg aangoud aneriginenedaiist dxplained,

AR B DR SRR adt b e BB o) M B o,
and no chéaperecomhivetitre ciiepiy of theertedthtochim teelathimendstisefrom the
20 Seaul Qf@%ﬁﬁ%%ﬁé\%ﬂé%%@Hﬁé&&%t%%ﬂﬁ&%%@&ams to return i.e.: k,
along with an origin and a list of destinations, is another input parameter to
perform a graph search. When k fare paths have been accumulated in the heap
previously discussed and no cheaper combination of edges are left to be tried
this ends the search process so that the k lowest valuated fare paths are
25 returned {560) to the calling task i.e., the ‘Affinity Shopper Engine’ previously
described in figure 1.

The extraction of fare paths starts at step (500) where the temporary
heap is initialized with a first path of length 1 corresponding to the direct
connection between an origin and a destination node. There is only one such

30 length 1 fare path in the heap. 1t is the root of the corresponding contextual tree
unless a context type has been associated in which case the contextual tree

has been searched to retrieve the node that fits the corresponding context type.
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25 returned (560) to the calling task i.e., the "Affinity Shopper Engine'
previously described in figure 1. The extraction of fare paths starts at step

aog)pwhesa the temporary heap is initialized with a first pathcofdengthdito7
corresponding to the direct connectionypetween an origin and a

desti t d Th h 301 th 1 fa the hea

s the raPor 18 CUReS Rt AP (Rl rod S e A . Soe
ha@m@ngﬁsmmmdnglwhmﬂecé&egt@dpmtemﬂmt&cégrdﬁseh@es are soted or
searched Lo yefrigyedhe gf‘dtna&fftt%e ROUERRODS r;gﬁ% 1960885l g

2007/014870 PCT/EP2006/064497 13 T e next step tarts he
firse I 6& SRV AIGHFEMeparting from the origin node. As already

mhent:coneﬂit@f%ﬁﬂr@dﬁﬁﬁgﬂﬁ? &H@?:@hﬂ%@ %sﬂagﬂa@ﬁ@%@g %i@rggrﬁﬁt the
thelr fare v at the lowest tar € picKke y the

R R AR e TGt oGt e o FoRElgbies) 200 step
théiithe vticie baiidsEal gefvfaramater cancdianedutefiy dhecddateiketéatad step

and stel (e hddnighbyl 8RR G REEreRY E‘?gné{é‘ceﬁztso) with

details ofr this'step have algécayl%véen d scussed with thel%gure
is YelfebtaRsc@ 1451 Fatm é@B)éﬁbff@ﬁa\nglng from (452) to (464). 10 Then,

next stepRgh) rERBiSisINSABCknGE fArematiadiave b&%ﬂpaﬂe%ve been

already to the heap. If more than k fare paths have been accumulated
CEB TN RN nd (SRR SN P RE RE IS R YB ated
|f IEad) ﬂmm%mmnkimmﬁaaﬂerambeaﬁ)ﬁﬁﬁilmﬁe&pq&@gdﬂ(ﬂWWr if less

e aRa, M S R e e e BRRLEG Dl

destination no ecte AN, edges deparing fom ho
ar&idbmedt citepepSAY mh@@&mm@x@r@tgeoﬂmrtmufeomnt@ttmstnmjon@e is

a ghrekiaoiistRTfmed, 5 MalgkH ﬂ%%frteee%refégﬁe@e&p %read in

larger than or equal to k and if Edge ue added to the just selected next

E@ﬁ@?r\%eoé‘ﬁﬁrlﬁd@?tﬁ&ﬂ‘tﬁe@n@ﬁégﬁv%ﬁfé”@f@r@ﬁ@ﬁﬁg(tﬁééﬁéfﬁted (540)
roat)id thisif theheasied o4 2halpesithia igars 20pack é@@é@@o(ﬁlé)d/\thﬂ@gm

BTSRRIt s g AR AR Bl
value of the heap (the one at root). If this not the case (542) algorithm goes
back to step (515) where a new fare path can be built and inserted in heap as
already described. If checking answer is however positive (541) one proceeds
to step (545) where a next Edget parameter is selected.

At this point a checking, similar to step (540) just discussed, is
performed (550) which however only compares the value of the new selected
Edge1 parameter alone to th.e highest value of the heap. If not strictly higher
(651) algorithm goes back to step (510) to select a next Edge2 and proceeds
with the building of a new fare path (515). However, if higher (552) this ends the
search of the K fare paths (560) requested by the calling task for a pair of origin
and destination nodes.

Hence, the method of the invention allows to extract k fare paths from
the data structures for each destination. They are guaranteed to be the k lowest
valuated fare paths present in the graph for each origin and destination. Also,
the valuaied fare paths are real opportunities, that will be priced and checked by



to step (545) where a next Edgel parameter is selected. At this point a
checking, similar to step (540) just discussed, is performed (550) which

- bayvmvesanly compares the value of the new selected 25 Eggflepanosinssqs7
parameter alone to the highest value of the heap. If not strictly higher

(551% algorithm goes back to step (510) to select a next Edge2 and
prfd e&'%ﬁtﬁi‘@ﬁﬁﬂ&ﬁ‘@@?a%%f@ e d16)0PoineEtenrmighdld travel

(5s2)tiveetids tuh dediiametithel faseieathsH(e6RMerauRsLddEMEge of the

calli Kk fQr ir of arigin_.and.destination npdes. 30 Hence, the

B R R R S Gkl Reeito process

striigtiees foresiiciadustaration T e pasigierhmaecerofitentieckdataestuctures
5 va&q%@diﬁ@mﬁ#ggrwﬁsﬂ& ipdhie QAP LaL £ach afg&ﬂp%ﬁgmﬁ%%%d from

Also, the valuated fare paths are real opportunities, that w priced an
chEERigi FEh eI 9P B EPSIRIL Y Bgetec bitkee atfiress and other

ShoppiekEngisetsbewiadés figure 1 (105) in order to build travel solutions
that can bg immediaft ly bqoked. Thifs atter tak sadvantage of the
0

accuracy Of the "Fare L earning oMb ﬁeﬁ{‘g% WHEHFIS U degfinations can

préides Senpivrgatasicustintticwdale ipaths 1A fniyffRhepperaBngniosothe to fit

da e ' i : r [
e RPN HE R ey enc

uptitedrbyiRcCuarabransrs M IprévieRie @1 efudmee paBRABRICA IR aNITal TS

theefiieineyiaf direeplgosthBo RUMET s ASHOINRS ¢RBCARESRSe than one
pr(&%%%%eg %i ultl?neously in the "Affinity Shopper Engine" so as to fit 10

the orlglﬁa re%& {ifent of considering many destinations in a single query
and still gén tibevweoatisatseveawdtien &pepaitoproneiedrhparabiEdewieatning

i i it | than.. .
15 o LG SRR (e ISR R sy
by BhEPRRI BN hiflgeTsins AMgbHdn onindie cAFEIM IR oRpeo mpne” which is

quevsskandieddansas AffiniicaRagren Enging " sBitemRINe dhatitiis Ofnust
the "Affinity Sh r Enging” which is eventually responsible of validating
an BERRR olﬁt%ﬁg’iéﬁe%a%ﬁt% {and add such things as airport taxes.

Furthermore, validity of the fare paths are checked so as to update the daia

20 structures of the “Fare learning Component” when necessary. This happens

more frequently when the data structures have just been initialized and default

values need tc be updated. This role is played by the “Learning Entity” as
shown in figure 2 (210) which is part of the “Fare Learning Component”.

Figure 6 displays an example of a window (600) prepared by the

25 “Affinity Shopper Engine” and destined for the end-user i.e., generally, an agent

of a travel agency. As already stated the invention, which is capable of

computing many air fares in the elapsed time of a normal computerized

transaction, does not require having to specify a destination to authorize the

issue of a request. Instead, various thematic requests can be issued, for

30  example, from NICE airport (610) a customer may choose among various travel

topics (615) the one on the European capitals (620). In this example of carrying

out the invention a few other inputs are expected from the end-user such as a
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associate a flight to a fare path and add such things as airport taxes.

Furthermore, validity of the fare paths are checked so as to update the

data 20 structures of the "Fare learning Component" when
%?3%%?)8@%5 more frequently when the data structures ha@ﬁ@%@lgguw
initialized and default values need to H& updated. This role is played by
teXiavepgriund tisias @8 retdigudzat? (2hapWasE) snpar thokifrsdfyaiait to
Lg_lzier@ri%%(%ﬁnponent". Figure 6 displays an example of a window (600)
prepar y Qhe 25 "Affinity Shopper Engine" and destined for the
end-user Trengéne raffinian sipameiopaosict| gleacs. ael Afcdestisaiteq towns

%iwﬁﬂmwqhé%ﬁﬁ@@t&ﬁtefamwmﬁwauo@éﬂaéﬁa patBe. After it has

elapsed time of a normal computerized transaction, does not require X
RV B 5P Rt B T 16 A0 SSIRES ResHERtigs. ranked in
Insteackivgriats drdematicar qerststbaniiierisatiod téothdCcedamptanftioerform of

NICE airport (610) 0 i travel topi .
e e R s BB T ol A 4T ool rices
o@r e presiershe tdAbiraviabealie@®xpected from the end-user such

as a WO POTAAG4RED RET/FRA0BSNE44%Z LdiexiBiRidsRatiyeldgricular
(630), a return date range (635) and a budgetary limit to the trip (640). .
TRERURECIHRRY)SAOPHER SRS e %&’Sf‘{ﬂ’é’é’ﬁﬂ%ﬂﬁﬁ?t 0s& from in
coneespondiagiiadhevdfitoly qesljonsiohadispiaybucigetdandsdaitsnéffer the

it has 5 retrieved.the best available flights far the sel destination .

aTRETH SESTAINS 7o OB ot S R S o Lot Ve Soluton
erfipussica thknnacs aadaoimgoliaotsifasiegqeseument (@pf) . rfegitpr fare
AgRIRM SR tb@érmé?}%gfe{&%damiweqw,%% tA%R! SOMAIPBS Euros

The end-user can then exercise a choice and pick-up a particular 10
ddSHAABH ST HIEn XL o8I RIOTROR: b ORUKIRS Dehdaise rave
fregiifiofe next returned window (660) which displays calendar solutions

for the selected destination i.e.: Vienna. In this particular example, the

travel solution from Nice to Vienna is made of two flights for each

segment (665). Carrier fare is AF (Air France), referenced NAPFT6 (670),

- and total price is 270.56 Euros



15 (675). At this point the end-user ¢gn proceed and book and buy this
travel solution. 16 WHAT IS CLAIMED IS: 1. A method of building actual
travel fares in a computer from at least one fare database, said method
including the steps of: building a graph of nodes, said nodes representing

Wﬁgﬁ%gﬂmgqg from other said nodes, said graph comprising edges
connecting pairs of said nodes, each said edge referencing a lowest

travel fare for the said pair of nodes; building a tree of fares for each said
graph edgemsaideeash H@@'ﬁgm@&iamg whvigassragopt npdessslddodtom at

90 saidlowest tayel fare.lorspld araph edgeysaid iree possibly
iRcfudi ing Mote nodes comp rlsmg acon key and an associated travel

fare, @ai@llm@ee arapinigbdadeiaseidhiriied ivodRse o ingval sigatiratiensaiem
equal to,pfelacgRy H&%@s'iaég;&r%\lsbﬁﬁﬁ%ﬁﬁbﬁ% %Hgé@@@m@é@f%ﬂﬁguf@f& said

paths from said graph of nodes, sai es inclyded. in said fare
Pathe (e nSabk it SlrEEE G ATES (SO E (PR e o

The metlddsaccording to claim 1 including a learning entity, wherein said

leamingnity fsakprdatBuldio.andyindaigsaifiens gLais i hea

method according to claim 2 wherein sa learning entity is gathering
used fol%B88HdiRgCARE I B GPOAIRIHRS B FhIReatbiRER %’@efrofe‘iﬂféﬁ%aph
to a plusadisy @éyﬂraeesw&,wmed:@amgIm@tr@cﬁgsethrf@rasamext key

end- -users, 4. The me 8‘% ope of. th vious c|g
ar} 380 rave are dq.?n& ave [er. nodes
wherein Said fare a Thases are prow ate by a|rI|ne carriers.

5. The relthogl %@é&&ﬁ@k&t@@%@%@f&f@ﬁé@@@ﬁ &avaltang isaddparent
fare pamgom an origin node to a destination node selects said edges of
said or| in noZe and said ed es of sajd estﬁpatlon node in ascendin

)
order"d ﬁ‘fgﬂgr Aeiive fé%ﬁb BREAPRA SqSAId graph edges incldded in

said fare paths referencing associaied said frees of fares fo built said fare
paths.

2. The method according to claim 1 including a learning entity, wherein said

learning entity ts aimed at building and updating said trees of fares.

3. The method according to claim 2 wherein said learning entity is gathering
data used for building and updating said trees of fares from end-user requests to a

piurality of processes aimed at building travel solutions for said end-users.

4. The method according to any one of the previous claims wherein said fare

databases are provided and updated by airline carriers.

5. The method according to ciaim 1 wherein the step of extracting said fare
paths from an origin node to a destination node selects said edges of said origin
node and said edges of said destination node in ascending order of their respective

said lowest travel fare.



6. The method according to claim 14wherein the step of extracting fare

paths builds a temporary heap of fares kept organized as a binary tree,
wherein parent nodes hold fare paths larger than those of two children
nodes and wherein root node holds a most expensive fare path. 7. The

method-acGREding IR GAMGVBSHRIA SHE-BRARdSIBHIBi28H MR Daths

path of length one and further populated with fare paths of lengths two
butgf PRERCENY Heam BHRIESHE IR BPE B8R BT X ILRR WURRINEIRERIgrodes
holcfapeipabeuaded teacamsaincd ispecifiednuodeer fduiasecpatits ande holds a
erein, if sai cified number is exceeded then, said most expensive
m%tr]gx%rﬁ?}? %%%%qu from said heap. 9. The method according to claim 8
wherein the step of extracting said fare paths ends when said heap

contdin5"% S SRESHRIEMURISER D % WarE PathS AiFam S Enkaliper 148 Bdare

pa@anfpasgibbhbeahtiitrther fopyBism wittpartiqdarsacfasadearmingnd three.
component, comprising means adapted for carrying out each step of the

meh@iﬁtﬁc%@md ' g&%@m@g chd@m] | b tQr %idikn /35 CRRILHET SHATMRED is
product stored on a computer rea storage medium, comprising ..
Y s R SRR NS e
nuoperatestivestedtbenotaiditdosh capersdiveafact foathsiacsormied) ftorasgidme .
claims 1 to 9. 12. A travel planning system, including a fare learning entity

adapiedp qperRle thedneigos ofiany engbelain 1de . avhseineaicsa

travel planning system is made capable of proposing thematic travel
faghtiefiEto BMEUYEIRY 1821¢hBRRGAFERIA 152 SRSATEHd BravBpr of k

faRl@atis graystetnamgisn ise tsatretappicsssbigbanbliiple destinations. 14. The
system of claim 12 or claim 13 wherein said travel planning system

returng Muliple-dates ang dames JofR.SrlgRiRd SRHPRIRR: comprising means
adapted for carrying out each step of the method according to any one of claims 1 to
9.

11. A computer program product stored on a computer readable storage
medium, comprising computer readable code mesans for causing at least one
computer to operate the method of building actual travel fares according to any one of
claims 110 9.

12. A travel planning system, including a fare learming entity adapted o operate
the method of any one of claims 1 to 9, wherein said travel planning system is made

capabie of proposing thematic trave! options {o end-users.

13. The system of claim 12 wherein said travel planning system returns

travel options for multiple destinations.

14. The system of claim 12 or claim 13 wherein said travel planning system
returns muttiple dates and fares for 2 selected destination.



