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"Met hod and system of building actual travel fares”
FI ELD OF THE | NVENTI ON The present invention rel ates
wW@emeadsiy t o conputerized travel planni ng sysPENEP2NE064497
refers nore particularly to a;nmethod and a systemt hat
allow to efficiently extract actual travel fares so as
a | arge nunber of bookabl e opportunities can be
proposed to a customer. BACKGROUND OF THE | NVENTI ON
The planning of a trip especially, an air trip, is
general ly 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
whi chever planning is done by a travel agency or
directly by the custoner. In which case this latter
has just to access any of the specialized Wb sites,
that many tour operators and airline carriers have put
together on the Internet to advertise their travel
of ferings andholiday stays, in an attenpt to sell them
W t hout any third-party involved. |ndeed, nost of the
airline conpanies offer now the possibility to book
and buy an airline ticket fromtheir Wb server. In
whi ch case the ticket is nost often 'dematerialized
since no real ticket is ever issued and custoner has
just to show up to the airport airline counter with an
IDe.g., a passport, to get its boarding pass. If it
is just that easy to book a trip or a holiday, the
custoner cannot be certain however that he has
obt ai ned the best possible offer or the one that would
have best fit his preferences. If nost people, if not
al |, tRdethodand systemil Suidiog, acka teayehiaré®d to arrive
and depart at precise dates knowi ng, often well in
advance, exactly where and when they have to be for
their professional appointnents, corporate neetings,
conferences or semnars of all sorts it remains that a
good deal of the clientele of travel agencies have no
such constraints. In fact, many of their custoners see
as an inconvenience to have to set precise dates for
their trips and are even not sure sonetines about the
destination. As an exanple of this, a travel agent

cust onEfE|FRHFEFAESRVENRICIES e

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 travel fares so as a large number of bookable

opportunities can be proposed to a customer.

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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of visiting the north-east part of the American
continent at fall, that is, during the so-called

WO pb7amssunmer which is fanous because of the RCEHRPIONG064497

color of tree leaves or fall foliage. It may be as
wel | interesting for such a custoner to arrive in _
Bolistayn stayew-iEngh aaitemph tolesellYdhrem owitbowin anyg Mgt pasty involved.

c._.as.,| S, r I ent c A
R8P0 afis 7 i BalrbBl s i Mo Bk BBhsiBupioebook and buy
sARgENStickgtiRsm theit Welesener ARRThits chsa the ickeres Rst often ‘de-
QO hers may even express | ooser requirenents and woul d
mat%n&h@eanﬁlycg pecied) tigkgtHe raver dysuesleand cpsipater has just to show

t 0 r

G530 4307, ARl WIS AL, 2R, % P B voaring
pasglest destinations as dlfferent as Egypt and its

' . Mexico and t gecolorrblan civilization

pyr ami

or theﬁt"fe'ﬁﬁ'ﬂ%tsthﬁhe%%bpo kearifedira hokday, the gustomer cannot be
AV n t

e Biiolt? b FRings DBRIAEY o WRE sl ofEPrahe one that

poski hbee esh fit Hes qpeteneneespribduedt spedpde, if rreotedll, that travel for

BrSESSIcar®’ Carniiiis e e RO Bt plstish SBIFRToing, often
ARl es a@Ogné’@sé%d&ﬁ% viHere L wRER REEV hﬁfl@@'é‘%bsfok wedir BRvfessional

not su ort At t OI nt it nust be clearl
alﬁmntgn@aia tdesporatee me@fmgs veonferansgst aaldeyibaisk o& all sorts it

KBSl o, gBBHY 044, 6P IR 25EnfRR! ' le1 lddbifBles have no such

@drastfaa:bﬂselrefa@t ML LRIt dIRYorAER Sdd aaay ihtdrvenhkaead have to
for the perlod consi dered, or because they have been

§@n@'@q|9@d datesotpictheirttops eﬂ'}ﬁ are1avent Netosyrgksometimes cabout the

ﬁ%q exi st. For exanple one may refer to a patent

app afion to USPTO (US Patent and Tradenmark O fice),

publ i cAsiamnexamplerof UsiR0 @200 dgdht custoaterdray eixb&gsethe desire
thod and a ﬁystemto help in.the se|ecti

Abyisilag the sorthzpast RadRf e deeticrettinest ?‘B%"hﬁ'@tt‘% qyuing the
§d5’%§1lléd %léﬁ‘fsﬁnfnhérs\khlﬁhqg ?amB'Q%\é@éu%é BL color of tree

provi de any form of guarantee that t ol ces 0
Bases oatfalofoliagd. tttra@ry perdsowett ihtesesting fousuamarcustamer to arrive

BRSO NBYGRPBIarG: M NBSRTOH Phevert i SO QlPbes gs long as

ﬂ’fe friv@gent @angéttd @s@%di@%tét”@i irRB8®stiAg PricB iA a flexible range
certain range of dates, it will be necesSary to issue

a%daiaﬁﬁh@ﬂthe@uémm@ruerre@@y tcnattcre@tr eservation system as

there @ffedShbl Mabholt80¢HR b8uFERNRhEENd Wduld iike 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 to
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carefully |l ogged for a manual conparison. Even though
sone systens have introduced a certain |evel of

WO b@gobisro ty especially, in proposing aut onatiREI/ER2006/064497

dates close to the ones speci?ied in case of
non-availability on the specific day requested, the
getanth bopktehritbesd rslanly é; cossiden®pientiamirayeheppogities that

PRl Bgdpe R B QihaBRte O HactlpC L Bl Aapd v booked

Rth&Pefvs Bohbidkrdte onbebabise aldlyendve Bsdriednaelibdnd al |l
solutions that are suscagtl ble to sati sfly a custoner

r equesProoNChs tn Belroaienhio Brakged hRifearkteaty enskdor example
equest 199
B B S5t e BGT RSP L SOPBERR Y acman

Qrffidegy polﬁllcaonblrrmmernlssmom‘eﬁaﬂﬁgvmﬂd dssombengaahéthod and a
ossibilities would requ however_ an enor nmous anou

stegsfgtelR & theaseleeliine %BOV(@M destinglipn Andngeredif ggstlnatlon
hade5Pe éﬂecﬁfb‘?ﬂ RO Fitd Iécé’%éﬂ%é\%er B3S otk r{df%écr)Y get%r%form of

arrlines eeareaout towns in the
baarantde treddhe aheicaisr pfodestimatioassacstay querfoomeel oy #e customer

fli ndred carriers or so are referenced in

‘??eg(f' H@@f@‘ﬁ@fagﬂ e-dat abases. At least ten tariffs exist

for eaghpr@t 'Eheﬂfth@E:Ugio‘ﬂneﬂﬂﬂa?%%Ehéiaédd&@h?#hfo?ﬂ%ﬁlﬁn on the actual
Al so, ten passenger types cah be defined (child

avilabjlitg ohflights tor anyltiples stestibationss @addn acomtrinaangmeof dates, it

M RE BB BT B el P PR s Bl vste

hbaterbaire dugEhginavedhgs o bovsder Alrrenaasd infbirastion must be
atte t to conpute a | arge nunber of conbinations.

YS|OQQﬁdefQérﬁ3U@ﬂM$étcoﬂ'§°aﬂ'§§6r Fyea thauols supefystems have
%@gﬁc&w "RG0 Ml SEHORBI R sGOREIL U bRbdsie Butomatically

r avel fares
dategi clssatulteshesnapecified iMbase @lﬁmoma\@ulabmﬂyodn itise specific day

based t he us of tariff matrijces,
Fﬁﬂ%eﬁEﬁcﬂé*h% ﬁ%ﬁ%’ﬂ ofihe g@ﬁh?%‘f‘t"&%t%%ﬂwé%{ﬁ dimg-FoRsYPiRg, boring and

Lfﬁ%s% ' dddt o*?gje%ﬁéeftl'oﬁqr&ﬂttheg é"‘%g'éh?nAlso the skill of this

uting power an e correspon tive nmeno
kaﬂeo ma}esot Maench nhatelad wilk becatde rhammmaﬂly finidf alh eolutlons that are
of not e users want to access a

OB ot S R kst afiustte v the risk of

exhaushi p\itd-toycE WU bf @Qttmgp%UhUtthesél@ﬁflbulhés would be to pre-
col | apses, is beconin unl ess to inplenment huge

acampatmaﬂwmbmagom csgsongias afd deptnatipngefases Beadese of the

Hﬁr%%er %Eﬁ‘ém%o?{'s", ﬁwgwﬂng“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.
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It is thus a broad object of the invention of
expediting the building of actual i.e., bookable

w0 e@vel4sfar es on standard, state-of-the-art, CROPEPENG064497

I't is another object of the igvention to permit that
many destinations can be handled in the el apsed tine _
of a sWilljlost @eihquihat flagqeysiems| bave beenl howevermproposed which

A9kt ool itk PR thls BBT P Eole what s
gBskribRer f UB tpadént! bBB6ITYTE telehned td enetAsd depidonstrueting large

to choose fromto start planni n? atrip. It isdyet_ )
BWELREY Oblipedlfates betwernarauPo AT tavses, [iiginfeard deatinatians. The

BB cod Bota o80Ty Gel BBt Heieh, Shrdighlfersiona
ahd sbphigtiestedtdatagotiueds whidh denand, taieacariedtouttdreimportant
ones skilled in the art u'%on exam nati on of the

FWPHW%Q’%;@W%W%WQWS @f‘@iPGné%ﬁVteom%o%(c&ﬁ%éQ%ﬁ- nghen in
S5 0BRRS Hi kDl o e oA, g gt o cces

teSeBMITIOON shisterbuisinliltemeniuslyctthal riskaoél exfraustingnita computing
conputer, fromfare datagbases, is disclosed. first
R ol P Ba8D8es. b B g e AT RSP WREIeGiduge and
8kserdiy Risodfsdd Mat WilNse ifFeidtaPdegs eanect pairs of
nodes. Each edge references a | owest travel fare. A
secondogIEa SO ELENIRVENTIORE of fares, is also built

for eat@gm%o%‘e—%lr‘m nprise at |east a root

node hivliglithgs teherdaowelject phtted firaremtioh afhexpediting the building of

Gelab e Boprehie uaRe Bid on StrnREE SESPFRa R e pHtets,
assocl ﬁ‘i@gnéﬂh?\/?bjé‘c@b?the: MVERBSS 1o Beiphit tit SRarPd8stinations can

holds a travel fare equal to or larger than travel
bahandied inghe &tapsedrivae of asygleepdniser seduasé. pat hs can

St r uct Grbs ¥ Rt 3HEE,bLE AR Tiai®r iung gravel pianning

Bpites, to” 6ff@r BlReatichieas Iptioat ad theie@ndaisdrérsesthanthayr Rave no
gone throu?h i n ascending order of their |owest fare
[

gantilagar dasfieation iechaesetiiom o siadkplaAniolas Hiv. of
U |3 R 98 IR B 1S o B5F s, BB pans e

thedees erpersive dnaingothiel séit 0 possiblel fasopathisons for the
end- users. Because many destinations can be handled in
the elapsed tinme of a conputer transaction a travel

pl anni pgRYSHERLISTRATFY LAY ddVantERjdiesr He bR&sent invention will
i nventi on can propose

become apparent to the ones skilled 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
The building of actual travel fares in a computer, from fare databases, is

disclosed. A first data structure is built that forms a graph where nodes are
travel destinations. Graph edges connect pairs of nodes. Each edge references
a lowest travel fare. A second data structure, a tree of fares, is also built for
each graph edge. Trees comprise at least a root node holding the lowest travel
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thematic travel options to its end-users who have not
to choose a particular destination to start planning a

W@ 2op/0148RI EF DESCRI PTI ON OF THE DRAW NGS FI GURECT/EP2006/064497

depicts the overall environnegt and the conponents of
the invention. FIGURE 2 illustrates the fare |earning _
tasened g coraspanding \mamedget Moace npdes aee o83ibly added in which

EALE o koo ¥ RS e N AL GEHRE el g oin trees. @

Shildteh Wole Hol@s &Ftha@‘l faleséduiatd on 1Hede sharPfiavaffatdef its parent
data structures of the invention. FIGURE 4 descr.i bes

nede.nkess expensive jatenpaths camsdicientaReaextaated dram these two

d o u
U S Rl B oy B RELRTEDANE oference e
aedduiatedf treed roadaremgaﬁdr@repgbhs thFd UgURmN &sshmtmg order of their

raphic interface wi ndows sent by a travel Bl ann
g’y‘éqséﬁﬁrﬁa\@ IR & leagningrRntity (Fomedsrin shargmak elgﬁawa@ddafpdatmg

BETFELT SETYAe  BUS) P Laane! s syEnining o sovar

dexesset lacmeabfattbmddlngvmmalcsmlutm‘mrfsrlilme telhd-users. Because many

ASSRENERY B MRS inythe PIabRaTRG: Ra SO MIgSt afgaction a

ﬁﬁ?elopﬂéﬁﬁﬁ@ dRYerRamPslRehtid thes FRABO IR B Wlbﬁ%n propose

wi t hout departing fromthe spirit and scope of the
theveatta traveIFogtum to §hoangd-userscwhporaet Bobto cheose a particular

Lav.ent. d e environnment in which it
@g%ﬂ"%&ﬁ?o%ﬁaé” Bﬁngﬁ{bc%#ﬂ}%nent of the invention is the

"Fare Learning Conmponent’ ( 1 10) which conmuni cat es

with at | east one process referred to as 'Affinity
ShoppepRIFIIDISCRIETION OFSTAELDRAYWINGST avel sol utions

for therr end-user (140). There are as nmany such

pr ocesEK3sUREL 1 depisisiiha avew@lisenyvirgemantrandaihe carsppeents of the
Ifrgnﬁrrgmate users. These latter are nost often travel

e?é’ ?%%s that have access to a travel reservation

syst enFIGURE Mgl Hitatéd1ehé MarNteéaning tofponeat amdWeld two data

i ndi vidual s authorized to nmake on-I1i ne
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 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 5 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 possible, and changes may be made to
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reservation through a private or public network ( 130)
like the Internet. The processes ( 105) are software

W 28ke148Mat execute concurrently on a processoPCTrEElmn6/064497

the control of an operating systemsuch as 'UNIX or
"LINUX often used to operate the servers and
mnmnbedgn@ﬂsm@cabed withoue idepaditd figmethg. spitihand scope of the
rg reservation systens. The software prograns
@ rmt to communicate with the renote users are

thOSG Fifugel Y isRowsetn domepawiritsl- ¥f diee nglwltidn (106) and the
Internet, especially, its nost popular application

enwronmmt 'Vé\ﬁmchle'h@@er&iﬁs clheghiediceepanensof shevreentios is the

Le@rﬁ ébh%l E;j(1'16] KRRWA g&‘?ﬁ‘ﬁu @ftega\ﬂiﬁhogt Jeast one

er net t has een eve

p&idesknmf‘errédﬁ tooapamyﬂmﬂyl Shoppét Edmimer erltoa)nusemdol Built travel
actuall¥|rrbe ded |n|ts operatln stem " W ndows
salulomm Tor e oPrayssr (HR)sdhiiare GIRAR S1ANY SUCHEFocesses active

%_ ﬁg{lﬁ\?géﬁflgté? he\f@bcl Prcgﬁ%%%sfrérﬂ r‘éﬁﬁot% J&Rrs. NPr‘ie?ea%?ter are most

but wh as | ost
pitererhriavehageme&s rhnatelnmk/e)acd:eﬂs @0a dravisé e srbatioroegstesn carrying

ORe i TR UD. Wiy BRasr welk AREugl “Efcied Bofke, on-fne

tddePvdtidd WSGQﬁ'é‘%rﬁlﬁé%‘F‘ plBIUetwBIRt (180¢dikeP@ee Internet. The
fromthe world of free- softvvare whi ch means that their

prasgsaes 4tb)carec softwarer taske dbhtl eneelde saiicusiently tan a processor

qaeniTe <ol BYEM dRen B Rel BT AR AR Y iﬁﬁﬁinaften used

& bbeidty theogeeereaadnesmputerOf thaveatdceesterd tosting e.g.,
dat abases (. 120) especi al é the ones of the air
Yy

gisling @SngIO@fﬁW@VSdEh¢ spEwas arograms thabh pedpit (Q ?ermﬂmcate
\tlvﬁﬁ tﬁefrkhﬂ)tﬂe $rseld afE'fio e|ag§é|g‘%'n u%feeori V\fg‘?lbr\}v%léaﬁetWork the

ar e roma carrier one Wth
Imgepuniet | expesiziiy, s mqjdwlarlapmwtlori aeestharvuelgelﬁenaé lon client

row d der the form.a base fa add- onsan
G‘Pe@ Wﬁb gEﬂ%‘-‘tﬁ* U8 t4sed- t Off 44! 'ZQCEéSr E”%\‘VB ¢ gﬁt%ame of
er i+hgdr,
el ol D 1t PAE TRRATololBiod B\ the"AMIL S 1S bpmpany
t\hierasoftp Giaepoationi M vait actuattwsmmmldetiaun ate opedating system
travel enC| es around th

| b|, l_d, b
TRahe Dssdutt B FAGH 1St fersBbSL Pamhitrs B a0bel horggare other
Well brR¥RerdindséliRe N@ﬂséabé’ thB?w‘é@ff@rg@f @ilfiZe8Bdt iviteich has lost
AMADEUS whose headquarters and nost offices are in

i pegrmMiBenca at tise enepeinte SIBRENaw \blebhrowsess have gained some
BS&S‘QH@ eFeQ’cenE(] )}e%?s. Among them, the one known under the name of
‘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 to
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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state of Texas. I|If databases and conponents of the
invention could be carried out in a sanme conputer they

wae@7koisever nost often hosted in different cOPEUERIE6/064497

whi ch nust be able to communieate ( 1 15) in using
standard protocols and interfaces such as the ones
aoahfrolasi o qomstmgtqugsnh@m 'Atps nthgys tesgrgdiscounts provided e.g., per

erc hitecture which defines seven
b%ﬁe%ﬂ@%g]t @ﬁﬂwe%a%%'ﬁ%ér otocol s ranging fromthe
physi ce4rd élr)/@évél‘latflh? c@mbaSé@tar@rthb@)aeK &MH BF &fd b@ﬁlputerlzed
the TCP/IP protocol 1.e.: Transm ssion nt r ol

mRseNGAION Hiptems Mataiemageavrimble (astrawelpaepciesearound he world

gg%ﬁaﬁrﬁeg égQ%h?é’c?tlﬁ e LS R Y Sn@rs%%th%fmg #adel Boducts.

SeS ne O carry out e 1 nvention

Jrisas ahé yasaof ladferm nR@N\MDEaJSS wabke agadguenoal and most offices
sto_ra% neans. CI al | éhe content of databases i
ASstn sH{QRP ﬁb&@%d—’ r?olnlﬁ%fé’ ASBE phich hag7ity heﬁ?‘@ldﬁ“ée@ in the

ii%ltélgf@g%sall description of the 'Fare Learning
onent’ according to the invention as shown in

figur elfﬂataﬁamsmtbommponelstsrrﬂdhe|||n\tm1t|foncxfoudd 'bEagagried out in a

Pat h Extract Engi pe’ (200 n a .

B, SMPBET GRSy HAE HBMeVEh Mo Wit steh i, e, gomputers
Wﬁldhhﬁﬁ%t e %‘é”t@scdrﬁmbﬁfc%té eE‘F|1tt5)°|rfﬂ‘fétst ste{?ﬁfaﬁ’d protocols and
Storage Structure' (220). is atypic gr aph

wterfagasr eSUChoaesthﬁ msthO@tcvmlog\mtcauthgoQSd ohr &pgoudystems

InterctRha o arERIELEAATED Yot seb il Javers, of. apmypication

pieSols @arﬁgln%lf@hh frog phﬁ&i@@ﬂayéﬂ‘to(tﬂalapbllcat'Ehﬁlayer In practice the
connections between the nodes of the grap

(eP6lf aratoediisa.i ntéraﬂam@%hmr%ﬁgomph@éﬂr tr%@”teﬁvﬁf otocol’ is

Qobvi ously, not all connections between the
%Jééagfl‘k%gdes of such a graph exist, the graph is
gener aThg coaiputensp(160 hostlmg:mmebftwlate pmmtmotzaianet tlae elatabases

R
BRERT (ftbﬁgec ?rtéa?%v %éde%?aﬁ% dophé&it’ 6d db%b%%e%qger%ost often

In the ow ng descripti the I nvention
hougrchlptﬁa(gwdl);klusutsl(mﬁ)a l'i st of nodes connect ed by

Fr ancer 0958)2 S oael, Sererpdsd Gk Sk iesnsg Component
g%ﬁ?ﬁﬁ]ngtﬁzt% |ﬁg§ﬂéﬂdr§8§* S%V\in"\m Rflges . (1242 corddhent Is made itself
of a ‘Fare Path Extraction Engine’ (200) and of a ‘Learning Entity’ (210) that
work on two data structures.

One of these structures 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 Transport
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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that the inplenentation of a graph structure can be
carried out in many different ways. On this, one nay

WO 2G02/014800 t he technical literature on the subjRCI/ERMWEHH4497

is particularly abundant. Theginvention does not
assume any particular inplenentation in general and
yerdiceg)saigneserrechio as eapesdn thelillawstg desaripsiooand the invention. A

B8 didfh PEshued BIR HRGRS cBnBbaR0Y St A8 brampe,

Prird i5d et icetwbegi Nige, F28%We (TP®r gnds_d?quuKa(zm) through

si ngl e requi renent inposed by the invention on th
BrEShFncadRaBE comipdRed f twatedges @aded24)- d’fﬂSaWﬁEiHéWOtlng here

A i AARNEA Aot d 6o B aRGRNALNGe BEARLd Ot hERA, different

associ at val ue I SCUsSSse ere a

wayé aDnéakisy aneemaf refltgas the eechmsaldﬁeramrem the Bulgjecewnhich is
The second data_structure, referred to as the

p@ﬁ'ﬁt’@k‘b’uaﬂbqﬁé’@ﬁt St Biagiveptian) does Aoty @ssHme; raay  particular
ﬁ*ﬁﬁléﬁlte‘rﬁﬁ 5@ ibr%répgnc?j{%? assufhes tﬁ%g) A8 data Sructure can
ee structu e,

assocl ate tr henc nt extua
iS¢ dudd éhati pereitsdo represent axgraeh smrees (22hesa a®nodés and edges

t t i, b
S0 hE et veli by an8 i raf don g 18Rt ©
possi bigefel |SQJ(HwéVé|ﬁ%e§h?I%nre69Fréﬁ@ﬂﬂ &oééﬁ"ﬁ? tthd inyention on the
connects. In this exa bet ween L 221 and NCE

QZRh) strideiers, wm@@ lsdhetsall edges fiom @ m@devare Iﬁeadable (or sorted) in

AR e Bt ooy R i T fiar B0l Bo e atter

geregrad varoes of fedg§§ a@@@n%ér@dadhmsr@w@eed cont ext
type. The context type is a refining criterion to get

a ni ni Mignspaerd dataslrugturg, gefer@d ioxa@miiee Cariexteak Dat@r Storage

L N N A e

tnoe tstrubture \remce L@ ‘Gontextosl Daia Storfégeftlbex s@tX@‘m:lereﬂUal trees.
ont ext e is a date e, here une t

%@%t@%@% QM?XtU&EFreﬁghaHg 6h92°W§§Tt %ﬁltéﬁt £ap 33‘% found for the

?é@%'e"ee f (e éHgéﬁ.I?) g?béés%lef Qﬁ%ﬂ%&tléﬁ’ Bﬁtv&ééﬂ the towns

ren seniors etc. can have
ltlmnmeotm Iasthtscemreplef dredwedefLLON( 22G)))\an@IuBIQE .%Bw)ynodes the

\ heif(&? c{ X(tatlt &?@(ﬁgﬁﬁgﬁ@ggﬁltsszfjgﬂ &@ Q:Lérrency as used by

ﬂf&ﬁﬁ?é@a@é’s@%ﬂé}e Howeat, frr feb holds imgeher! rﬁ@r‘énfares each
goi ng down per context tyﬁ% quoted fare are equal
&sC

WitB@n assaiated epptaxd ityee ordaristypeds @erefining @ilerion to get a
PR A Whoe, 4k EaBi0HER8" 68 YALHF 1Rl dbfaesype fiont eo.
Bad@30N tisgtotandis éor 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) i.e., adult, children
seniors etc. 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 type, quoted fare are equal (236) or more expensive.
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order as already discussed above. As far as the
i npl ementation of the tree is concerned, the invention

w@®anes7d hat a node nust hold a m ni num f ar e RGI/BR2006/064497

e.g.: (2322) and has a context key, e.g.: (2321 )
The root node holds the | owest fare value (231 ) and
has anTkispowesbwaleg: theegne Af thaireotanodetis dhe asseciatgdiealue of

kS el RE BFpr o€ Uoko 188 ant HgkS 28 Lok M pscending
bhﬁr"algag@aagtdps@ggé@@doog_ Engi ne' as further discussed
later in the description. Al children of a node share

the safi® fab@sethe tnyplemeni@iiasy ofdhe trad Isdcencerned, Hgiénvention
' t - I t at ed
PR AT PRl ol Fun i 5 EG, BRpRt e s o

ooveterf kéynee.par(28e1 nacte rodpaodef igds aheVewestdare earpt (@31) and
as wWth the graph structure, the invention does

ASs GReeTaR sTercmarAl  RbPGHRIAa DN akisy Of g root Node, the only
ﬁg&‘% %’Ftt}’iw’%‘lltreebr&%at firRESs WWplo B TRIYRM %86 %Idéah%%égted by the

0SS to retrieve a context key startin
tHaee Radh . EX@etativeviahgine'ops fatharodiscasseal bderr mhihd description. All

GERSR o Gtaee e o Safies oY per Lyl SR TKER flka node
RE%e afffdrdft écﬁﬁéxtsk%/é.e%%fé”ea‘éﬁaétéibd ASov) tR& ¥8RIeCof & ichAd node
search is perfornmed for a context type specifying AF

(i laeger oniequBl teribe)onesofithe pesentingdeand a date of

Decenb r t ar W] return.a vialu

t he ongb%& ﬁé@el.é(eoﬁ/g) ré&ﬂ@@%@ﬁpa s\%'ﬁ] o@edg{ag;sh ?sgr?!cture, the
infvenfiotieidesl Avt GESGhedasp prpticurat Mplehteritange fof thdrcohtextual
to Cctober. Al so, contextual trees nust allow

fraeer Tiegs wpsLpaArganiead wosthat it isapeasible dagpteye; a context key
' ae f t .t :

SRR S8 Todr TaoBFy 8p3 15, SO8h B EiFongd BEpIRE ey 1o

frigsin tdrodgés ridiematotr esndjony moda thisughether e@eedrhen, the

and val ue updated. It _is the |earni entity conponent
(eélirrt?% YRHeHS tee; one AR 133t Wﬁﬂg SERECTL o &kt Bxgmple, if a

LE4RR-is Lﬂﬁﬂ}rﬁ%dafo‘?d ?6ﬁfe¥<?®d%é ?@%%@WF’ fid.Y ARPRRGE) as the

engi nes 'when nore informati red by these
pamiee smdsa deban oé Daceeteratrst theogearshiwidlretusnid valmedof 100, the
act,u

updat ed ,si i.nitialization wth data I

8 0L 85e8 B§5sitct cBoaT ke e Helatc/ohrTs Apes et pas) coes not
ARt aRe (AN of Nardie e Ostdodr ISy, abontekRS Pk kRER allow
their sizes within manageable limts. The | earning

@sertion of updated values. It mainly consists in searching down the tree for the
context type. Once the context 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
maintain 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
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nmust either insert a new contextual value or replace
an existing value which isoutdated or obsolete. Also,

wab@noi4re dat abase i s updated, invalidation (PAI/BP2006/064497

the contextual trees nust be gerforned so as to keep

trees current. Figure 3 further describes the
peldatechashbgolbiet whean tare datakasetis wpdatess invalidatier215) of

U 088 Cyeos B PRk Y tctken MBen B5PRCH, ©

ai r por Figyuse Bhﬂlrth(-fr HBSdrbdsS tife NeRMidhsHipY detifedr®-tie: two data
the null” value) at a crossing of a row and col unm no

slryelutest qilsgwﬁse@olﬁrfwre@n Tagi graghimay F@(ege@pﬂhsépvmai a square
5“5}(& r%r fots %Slutrﬂ% gﬁe[fdf/\??} erp&lt@ % if there is a non-

rep he exenplary gra gur e ecau

valrr eaiue (reog edige nluln \tehlu@) gr aptrossigg, oftmtrmeandxl‘éawnd no direct
MAD nodes, . t hen value is put in corresp§nd| n
I

E\'QPESiO’é”%Cr?@HteX('%@ 'O)the ;Qr%%h beREeRlt HfoiEP ai"BOHS i”FPége matrix
f .
& Meeid (T eetS oye PRy qupny A fe SR BRLAIE fiefe s no
aﬂge watttis geaphmelgeneetiveen| VY Crend M4 nodeartgbe aeiutiwalue is put
otk a5REhg S0 eletud Fard) e BB RoBhANR Ahifdd Since
hTERES TRNE8kdL R hﬁ%%uﬁa?etdbﬁn%ﬁdﬂht@%ysehﬁe%ﬁ’fp@)@t 320). Since the
dependi ng on the nunber of nodes to handl e,

auay énisgmmetripaleonamay wani to trbplamtmlyathfagovw triangle below

{ecdaot@L{Rohtn Sale SRk Sractodh RIS G R G8ont for
Qretdﬂ@él neaguhzNerld anpR&itationiBeldauss theegraph may be large,
I mpl ementation of the graph is, the invention assunes

dependiag Rniba Nneber of npgeste ENTIES agconveem; irgplgmengation is to
FATTE 5 REOS)arl 5| DSBS { Bl v o

eﬂ@e b(e%ééln () 2) ctdnestmlnclm;g rammscah red ad mahhenbpailcttdre@(ists.

that t owest value of the e can e quic .

oo e dad Tae R e? o1 3he GAph dsethestivintion assumes
a nt ray

tretedeny Bt Ay S ool Bdoyad HRY SARRTEIE Ainterpart

(5842 )t Hhat amstmlls Iscmleﬂhateﬁgpermas Lte uranilsigndudly oeferérce (344) the

[ r oot. node. n ween

bl TR0 6 ey Vhiol8 sseransd EPateal Tt S0 4t e Blest vaiue of
{Headddde4 € bb [uickUNAHEY N He e BBpERdih g TRARESABRmentation, the
bet ween each el enent of the array and each tree of the

logest ¥lugatartae &raigit digfe’ the ar @yt eiemecmt @8 ilsisestnowm (340) or there

Io Rt %uﬁlgaﬁf‘slt PhLBALN] TREL A0S owRRe bt Piilie 96 F6HRG Hom the

referenced root node. Referencing between an array element and its contextual
tree can be implicit so that there is a unique one to one correspondence
between each element of the array and each tree of the ‘Contextual Data
Storage’ structure discussed in figure 2.

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



10

15

20

25

30

al so assunes that, fromeach node of the graph
structure, it is possible to get or read all existing

we@owee148Mhi ch origi nate fromthat node, in ascRCHEPP06/064497

order of their lowest (tree rgot) value. The invention
does not assunme any particul arnmethod or neans to _
aethenl er meansdosachieve tiis gralpiscam examptna dtandardgorted linked

N ' . d, bui | -the-fly,
li1diEfucartba a0 o S BRahGRy) vt Jlsphedlr oy i ¢

act ual Aoortaanvagthiesgrapteiiey i@f abttpligrérghaize@nis a matter of
choi ce and does not affect the operation of the ) )
inplementationEspeicearNg, dersd st naliertnibe veerriiosopt dheiipvention.

L : .
SR Psiet b 48 AR 1 A4St DBSSafBh oy aro
fFstedlhleye (300 igaigiabetigalrtiebef theird ATAY3-&dtterlcodesd

still fits the invention re@ib}?i rements. A we

[l -known . )
st ruct Ginally.oihe; grgParBaY el ber aprasravsatcall pad stildits the invention

F’e]ngLﬁ% 5 SA WRlirdwrOarhBie f?F‘qm?Tbrﬁéﬁﬂigig‘g@ﬂ& heidalied the

algorithns, one nay want to refer to a bo obert

Sdidgemt\ckiructalayddn thissdnd @ndgraptis and thei8igorithddy dne may want
01.-06673-4, . Addi,sop: | ey. edjtor., and. pore.

feoiereotr A Pogk by et sPaBemics Sy 2 oidiion. 988, 1SBN 0

201 %@?Bléﬂrlégéis&ﬁfw%l%y%éﬁ&, SAKYGhFe rfaﬁ‘ﬁbLh@rllyf hh HMapter 29

shown in (3 ere nodes are listed with all” their

darapéichlgegtiuage slenset Batexemeplayaaltemste graphostreaiutgycan be the

A€ RO TEHE) ek idos T e Mgl gL RBharctid bages so

fha ey damarbof s bomed dyaeerdingrarier opiRimawescwaliaeliy order to
the 'Fare Path Extraction Engine' and its algorithm

fitihe ahoverraquizeMest toggarshewt tBetinyeti®npat hs gi ven an
ori gi Ng; [ f | j :
descr | oS SRt ioRq hp MBS AofEBRREYSHERe, Fofe Path
Ertractivas Engined. aneX itsaigofthirtiest etges arlist ofirshottieshsare paths

Even though it woul d be possible in a |large graph to
@‘)‘(?Pz?@torég%’e% S@Iﬁiﬂ%r‘@ S ¢ ﬁ&oé‘,t%rt}’%%gergl |5 make
a bett‘?ﬁe?@%@rﬁ d)a@oﬁﬂﬁﬁ ilo dfoof@ﬂnrr‘l'm%:}?)%ﬁ% Eh&Bassing a

flights, for a practical applications, posI ng
maxenmaof thvee edo@s ooeenndcaiiona. Evep theugiott wauka be passible in a

REod B9PM B o0 2daSE GX S M fbuler o SR LB T obiter offer
{hascitbPep E?X&ﬁﬂbfhir@ nidi€ theArT Rightsl Y (Hlldprta@ti&'ﬂ?/@pﬂli@ations,

compute solufions that are known to be unacceptabl e. _
PESPOSING More traphwo sivpsayesforca il enotrisetynte brescepted. Since

Béﬁgljr’r?ar?c%ggf t(fféoé)r)aph rb%tar&?}’s %Sﬁ/ c%%%ﬁgd@y ’[‘i?wrei r%rﬂber 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
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node e.g., NCE (41 0) and a destination node e.g., LON
(420), algorithmfurther described in figure 5, builds

woioy/0i4are pat hs enconpassi ng one stop (430) OPCT/HP2006/064497

stops (440). The step of buil@ging a new fare path, in
overal |l algorithmof figure 5, thus includes the
destinatiops(4davihenn a( n6w) fargipath eft lgmothis2).ei, seneprgeassing two

biges &8s, SULC(Res) LY S ol EPRS By e biuding edges
ﬁﬂat)lah@t(mn ) Whidh hagslase sémetd&tlha@oﬁﬁbGétl\#HSe(gseﬁ However, if

ave a sanedestination (454) then, a new fare

ﬂ‘@nt‘ﬂch sglected edgag hayaswtifetsane dgstnaiiah (4r8) el \falues from
g%ntte%@a?rt?e%h Jo? ﬂﬁ n)%a m&ﬁﬁ‘&ﬁgﬁné ﬁ)nn@; Bﬂlﬂa WG L A8d edges

edges
pest beaElrmedquO)l\/Fkﬁemam)ew famamath of Ie‘ngtrhe émeompassing three
sel ect ed ed%us have not the sane destination 456

t he
S0 Lant be t'%@%n't”e&ﬁaﬁﬁi this @@rreﬁB?”Q%t@ f lyding edges

PR DR IR0 12) it Mo SRERRbEENS 1068 A éﬁ*;dt Y§ (440). This

endsn(rt&@shhagsteproéé)wd@gsof cewm fare pathl of leagths. 21an 3 used by the
ds t th i ncludi d

BB BT S gTE8E 5 w th Lwo i nter medi at o sodes

PAR anﬂlst%é“é‘)QDact@H'ﬁ?Sﬁ% (eft‘éﬁ)dlhﬁ%sik%plrﬂfentlo%yof figure 5,

bui | di ng of new fare | engt hs™ 2 or used
needsiebaild aadguamagmaderrmogarwedaa shiusturetaadled a fare path heap

gk Aty S ke Qwﬁ?ﬁ%‘*@%ﬁ%ﬁgéhia%%%ﬁ? g?@ s pinary tree

Bl whihuthe eyl hed parbar sogat(hsPepatgeiGhan Adyead |t§tw?o children
data structure that nost often takes the form of

pPPRE (A84) and $0 @RI EleNEAraas48e) @ﬂW@aﬁé}wdSwBWela(fgﬂzbew walue. A
hé‘éyge& ‘2‘2 oot(.’)ﬁ? 'E'é%tjahlﬂﬁrocaé ahétl‘ﬁzpt[]ﬁﬂﬁﬁ?\ﬂlﬁ%pthggéj skilled in

m @&t oA d’c&aputeorprpgramrrmg qrelieeeds aotst@rthrfdrtUett aaxplamed
étruqt'&e known of those skilled in the

ar
SRpkiER: IRSHRAGHEREVRALS W@@d‘é‘o%‘toﬁ‘%fa%”?r 9?%)'?%4 on a heap.
expl ai P%e@@ﬁ%é'thé sdéér%sSf fheal'?\%tﬁcﬁd;gb‘é@x@& fare paths from the

oper at 1 ons on a . gure
datav\sirud’nerestrﬁrpmoufslytd%qtﬁbedoahe auenteraaftfafeapathgdohrsturn i.e.: k,

omthe data structur.e rev s| descri bed.
HloRGobtE &1 bfig S5 ST pRGSliatiant, 95 Bigristnpil pagameter to
BE I aagTﬁPﬁ slebﬁdh Whéle ktthRRHaBB haveDetCAdt®imilBfRétin the heap
parameter to performa graph search. Wen k fare paths
peavioUusdediseussanipadaw Cheapes cosalpingtiey iobeslugs dire deft sede tried

{1 ier P Rac T RRRR, O i, HREEC cBiiy ofltah e patns are

fauerRtd (680)ab ade falihgorisksi.gl ehe ‘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
length 1 fare path in the heap. It 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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returned (560) to the calling task i.e., the "Affinity
Shopper Engine' previously described in figure 1. The

wezioracsron of fare paths starts at step (500)PCITEBP206/064497

the tenmporary heap is initialjzed with a first path of
l ength 1 corresponding to the direct connection
bet weehhanmexti sfep ﬂiﬂﬁ%as’f@é@t fraee itloer fireldélowHserfare)sgraph edge

o3 5reBy it 78 b, AR s b B8 IR ol e sgred o

@@rﬁ"b@xrbawﬁ%sbéﬁdlhg%?déﬁéﬂm@ﬁ £hle VaIUEES h&ase [bWest fare edge
contextual tree has been searched to retri eve the node

eqabefrigked hietheorlgesdthohdi ng cont ext type. The next step

(505) ‘f’ﬁ@r%a?né rtl{?ﬁ“gt Eedéﬁé ?Forﬁ'tﬁ&%‘stuﬁ&ﬁ&ﬂ r%rd%p{!s@ﬁgsg; that the

departing Trom origin node ready 1en

Edgeh anitp € gele parheldromemationeel rreagurm4aarreeedllen@d and step
ord er of their fare \f/al ue so that the |owest fare

B SR Tt TalP JEHt i DFHRACEAHGE Hhngeledsdaais step
E%\Sé?fﬁ@&d?%ééh R dURBe 8 W ﬁw%#.@reﬁowhgﬁ’é it"i@?efFfé%i?ﬂgga(EQO) with

araneters nentioned in ure 4 are se
st stapspragfihgFyomvdb2htobidichils a new fare path, can be

G Scus SN wiox Sihe. (620D eansi it ERedkHE 1P k(1ERS Pelt Rave been

£48E0 avebfy %’Qhétk@& 'Ifar%%'ré‘ghér{ R%(é’f%ﬁihst Ha\ﬁé’f%bn accumulated
Then, next ste consi sts in checking k fare

tfa’&1h§heumtl@é@anaue@@easrrelawyedcﬁrqnm@mba@p 525 )rbtoavever, if less

BB o B AR AR rBRERET KRR cE" Abafityd shgeecs airecty

wanevsd .stép (589 wihiade ties rexeeldoy demaiing fagre dastingBién node is
(5221) extraction al gorlthm proceeds directly w th next

seleptedsipoturivaea@int REgpS depadiy Hepaneder are saited or are read in
%gééH%b%rrbqqﬁelP Yafk@! et c%d[p|sn stdbrn% a ’éﬂ@élﬂng 888 ormed (540)

nodes ar e ed or
wﬁcwnvbnf@sow ties side dhitkier head uselar@arcmanhonseqsaldtonle aad if Edge1

AL £ (3 B B i o
Yéhéeofamgeﬁeépﬂ é%@eoﬁé‘%ﬁ ré eﬁttﬁ% Hﬁ?‘ % g@ﬁfﬁm goes
e eap e ‘on

arger than 't hi ghest value o
back ja step (B3 wiere teheewdare pauh2garabgdiuilt Aanddosartdrhiokheap as

e Bel oot 108K Safy BRSSPl Bt I Brocees
RSEBI(545) WH%VﬁheﬁpEdééVSaﬁa?ﬁéte} iOfefegceeds to step
(545) where a next Edgei paraneter is sel ected.

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 the highest value of the heap. If not strictly higher
(5651) 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 valuated fare paths are real opportunities, that will be priced and checked by



10

15

20

25

30

At this point a checking, simlar to step (540) just
di scussed, is perforned (550) which however only

W@ ovpat4s30 t he val ue of the new sel ected Edgei PEr/EPMDE064497

al one to the highest value of 4 he heap. If not
strlctly hi gher (551 ) al gorlthm goes back to step (51
the tAfigidy stoppendsngimige2owndngigiceddé! O)tin erder to build travel

BALAAE S o BB TP BbRee Sy BB S SolAHES of o

a6sLHasy e thy tHpe daddrhing Costpdrenta(pa f)fwlr':ﬂ‘cholfsl gble ®@rocess
desti nati on nodes. Hence, the net hod of the invention

AUMevRUS destinatiantiale pathe ipanHefficiephimanaes fom the data structures

BRSBTS L By R e o
theagbai labllityeasd farei dfta basds deastantly iupdated Ispthe tarriers and other

val yated fare paths are real opportunities, that wl I
g@vﬂqrg@as%@sgw&q@ed byt he "Affinity Shopper Engine"

h
Sorut; BBcdustibr il bftibiehel 48! g6yt WirhérdsWektinations can
thalselse pdocassadesimiitaheowsiy i zbhxy “Affintth Shopgee Hrepmedi s as to fit
B! rebirgment of oo g ranv edirRhEhs uf TS diB uery and

Sl yebithHCovEaR MsvdlewitAuent | @ﬂo&i%iaﬂhea'&@rr%%@éttbmwhat is
trees) that are built and nal ntal ned fromt

abtainegbMWitht gthen dsucar ot thatbearot clhowe\eit plsocapelam@@ Hyan one
%g%}ﬂ??rhl rstHﬁgd ot her providers of such services.

N & efficiency of the algorithm nunerous
dest i ngf btps mﬁﬁstﬂhe&/@@at%qa@pmssprﬁviobdww $Fdr8 Learning
the "Affinity Shopper l%une so as to fit the

Gomponent’r atiewr exraditing t en@@raehe%ngum hessiach &y #ies “Affinity
o2 BRI SETty RS i AR VBN SpboBBRERipe i

evértuallyh aessondibleoof azetluhatnngaanncactnhaimwmmlopr CEST.ESI&W[ @t must

t han.one des |nat|o at a tine ot her words, th
Fatariteq af ﬁw@t pté’t@s Bico e AN AL Suehr iR 8 nadrport taxes.

FORRPRGS, BRABSPERR Y Qs e QD SR SRupdate the oata

inity Shopper Engi ne" i NS
sthadtures ob tfwl“Eatdw dedrAingi Glompo@eoti pwheEnrgea@Sar/ml Tthisiwappens

even uaII onsi bl e of v ting an ac

U FregHe i SR, S et oS HayBhuBEodSh Hitplizep ang defaut
Yalues Pr?éé@j %‘%eaﬁédéﬂé@h TtHis ek &S pilyeBObY th8X®®arning Entity” as
Furthernore, validity of the fare pat hs” are checked so

alkown |mb@a1ee2 {3HD) arehtich is part of the “Fare Learning Component”.

Figure 6 displays an example of a window (600) prepared by the
“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
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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structures of the "Fare | earning Conponent” when
necessary. This happens nore frequently when the data

W@ Rani4sres have just been initialized and defRCi/EP2006/064497

vaI ues need to be updated. Thjs role is played by the
"Learning Entity" as shown in figure 2 (21 0) which is
ﬁ@ﬂblemepai@remteg(@ﬁrmra’gnn:a#a;be;mge (635) qamdea budgetary limit to

stﬂ)?‘gz )an exanpl e of a wi ndow (600) prepared by the

t9 Shopper Engi ne" and destined for the

end- USEken, the aﬂﬁﬂt‘?fé\héppera@ro@%ﬂtbuﬂﬁsaatsbﬂ\(ﬁ!'démm@ﬂwn towns
As al ready stated the invention, which is capabl e of
BQIRRRANANGrENeaalfinity, peterions : Maxenwpduwaet. mncheatgs. After it has
ﬂe%rl@%d ‘fﬂgpﬁés@r?\;ﬁ%bﬁcﬁ Q@rﬂgti’o?nrh dggs ﬁe%t deEﬂH%l;[fo“ans ranked in
aving to spéci & destynatioon fo-agchor i ze t
aécenohrayteestordd;mﬂtmdretwmrtlheusfdrdmatmn ite threaqudsuser tmme form of

be |ssued for exanP om Nl CE ai rg % a .
ausvp Mnd % Sifpie Gaﬁ%ﬂﬁ 'S/&‘Mr%h@,o’ftr‘rga %'”t%?éﬁ f @4otsgl prices
s (620). In this

Xa%n%é%%k}%b!}ééﬂ%ﬁ%\ S?ﬁje%oltn%ventl on a few ot her

i nput sThe eerekpeert ednf them eRkercsed-ausboiceuahdagick-up a particular
fl.ex e artur date (.630), a return ane .

deatiiiando St iutleh 53 elis den Re"¢ pPROreRbss [§hlose from in

friee nkf irBtUrded NAPRBW REGOIU GG disls #%ﬁleﬁﬂar solutions for the
destination towns corresponding to the affini

selectedi mmaﬁanumanmgetln tfaaopamtdar examepre, |tge Heavel solution

] NRER TR TR e B bt ikl it BpSE frer fare

IseABT (Airt Faricef, orefdrehesad INARIFES G(BKZ’O)USai‘fd iotalt pvicd B 27@E6 Euros
a new w ndow to di spl ay (650). is worth notin

A nAbdhis peiat thensduseh ears F&Q@e%@ﬁﬂnb@@ﬁ a@é’og@blt@s travel
gﬂaﬁgﬁ sol utions. The end-user can then exercise a

orce and pick-up a particular destination (655) in
whi ch case he is given nore opportunities to choose
fromin the next returned wi ndow (660) which displays
cal endar solutions for the selected destination i.e.:
Vienna. In this particular exanple, the travel
solution fromN ce to Vienna is made of two flights
for each segnent (665). Carrier fare is AF (ATr
France), referenced NAPFT6 (670), and total price is
270.56 Euros (675). At this point the end-user can
proceed and book and buy this travel solution. WHAT IS
CLAIMED I'S: 1. A nethod of building actual travel
fares in a conputer ( 1 60) from at
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| east one fare database (21 8), said nmethod including
the steps of: building a graph of nodes (220), said

wooee9148221 ) representing travel destinati onsPET/BP2006/064497

ot her said nodes, said graph gonprising edges (226)
connecting pairs (221 , 225) of said nodes, each said

edge rBHABMSIGHAIMED)Sa | ovest travel fare (231 ) for
the said pair of nodes; building a tree of fares (230)

f . [ t

0 oA, BB B o P e e SRR TFoc om
leaeshe faravitatbases(X18), sed thathe@ ihchatiieg th?@tstéptsf(ﬂe

possi bly including nore nodes (232) conprising a

cont exildiy d 4Bph bf Hddiean 2@@§0§auat f6hdd avee) ife@fr@sentlng travel

(2322), said tree organi zed have chlldren nodes
(234) h@esim@@oas &gimiothes vaid m@deas Sqishgrapd eampriging edges (226)

ext 1 act BEE Pl & @2hneRald Gl cBREE f4iFsan eqggagterencing
sai d gr @) edewes( 2% f224R3i NfJrube daidpapbnddee

pat hs referenm ng associ ated said trees of fares to

bui | tbl§|ﬁ:|n§’gfaafr§e Rﬂtfﬁfes &30) Fhe eﬁEhrs%‘i’d %@%M @ng £8id each tree

claim1l1 including a learning entity erein
sai d | ee@mprigingrati legst 8 moire@det ( EBJu) | aaldgroah@omd@tsaw lowest

ol ai m 2 AP B 0L A PRI ey Fol) TES RiRERY HoPigh more
used fofodid (282) @oaiptisiifatcontkd Red (R82Esard aﬁais%iémated travel
fromend-user ( 140) requests to a plurality

pr ocessi@e (2321) S%iﬂﬁ’@? @ﬁganmelddprlr@vercéwlarensmcﬁ)ﬁs @$¢) holding a
for sai %18 AP RIS eunI 10! alr1Rgn §8Fo°fr€vé]9aF mZegéarent node

one of € previous ¢ rein sald fare
(21 8) @32)provided and updated by airline carriers.
5. The nethod according to claim1l wherein the step of

ext r agktradingai200) a&re mhbSrdmcm@@r@;sh gf Rodesesdia g?raph edges
destinati on node sel ects sajd edges of said origi

node (522, R iaplyded i saigefaref PR dreflRreNCingt a&wcnated said
node (5&er 05%9é§ {d“b&ﬁ%%ﬁaj d?? pgﬂ?sef (360) of their

respecti ve said trave are (350).6. The nethod
according to claim1 wherein the step of extracting

fare Paflhe methais aacmneiirpg)lt@@aiheapimfudirag &s leadBioy aetjiy (210),
\(/)v%g?e% ZSS.I% I%%rnaing en?{))/ is almed at building and updating said trees of fares

(230).

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
(140) requests to a plurality of processes (105) aimed at building travel

solutions for said end-users.

4. The method according to any one of the previous claims wherein said
fare databases (218) are provided and updated by airline carriers.

5. The method according to claim 1 wherein the step of extracting said
fare paths from an origin node to a destination node selects said edges of said
origin node (505, 545) and said edges of said destination node (510, 530) in
ascending order (360) of their respective said lowest travel fare (350).
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wherei n parent nodes (482) hold fare paths larger than
those of two children nodes (484) and wherein root

Woowe/0(4436) hol ds a nost expensive fare path. FCT/EP206/064497

met hod according to claim6 wierein said heap is
initialized with a fare path of length one (500) and
f ur t her Thepuethoddagae1disy tai glaint 4r wheegimshefstereafeniyacting fare

bfSher e, & Brmbii vieePes rels IR 0B TRRI TS iy tee,

whBEah BbaﬁleﬁﬂOﬁQdiéé e4BTVURGI fapd platHAlRgeatim {8, ofStd children

and 55 and wherein, if said specifred nunber is
aQdes ) @gwhereieipot sare (4B haldp arspsteexnensivedare path.
removed (525) fromsaid heap. 9. The nmethod accordi ng

¢ |l ai . : A far o _
2 oo TR RS SRR cSiRg Bt L8 Rl dized win
fpepdtheaf lengtieonef (500§ @nel fuathes popdilated cbéd &pavithf Eare paths of

ath can i bly be it (552). 10. A system in
%59%%W%&%§§@Hpéhﬁ%&%? g conponent ( 1 10),
conprising neans adapted for carrying out each step of

the ngt rpd Residiabsoidth@ iy P 6f of limB7 lwhéreth shid heap is
A conputer program product stored on a conputer

beanigs to cortebya spedifiet nunber ofk faredquaihei(e?0,rxand §50) and

SRERIET B Rhads bIMGR o R ol TIO B s mast expensive

26 @ath Rorehfoveay(5eBefrom sdidinegpl to 9. 12 . A system
in particular a travel planning system( 1 05),

i ncl udi ng said fare | earni ng conponent Sﬁé 10), ) )

wher ePn 188 Bethpghageoping P rifaisy 4t wherein theisterpherisaging said
a z r

PO $rbh I580L Bk Tyt AR G4TEAR, Bk SPGolied Jymoer of k

fdrampathregasy ab emeapear faee path tampessiblytbeongiltf(B52)rul ti pl e

destinations (650). 14 The systemof claim 12 or claim

13 wherepn said travel planping systemreturn ..
Tl t1 19N YR PR TeuEr FofEre Tedihing EAMBoBefih K1 0yncomprising
means adapted for carrying out each step of the method according to any one

of claims 1 1o 9.

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

one of claims 1 to 9.

12. A system, in particular a travel planning system (105), including said
fare learning component (110), wherein said travel planning system is made

capable of proposing thematic travel options to said end-users (600).

13 The system of claim 12 wherein said travel planning system can

return travel options for multiple destinations (650).

14 The system of claim 12 or claim 13 wherein said travel planning

system returns multiple dates and fares for a selected destination.



