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WO 20081058907PCT/EP20071062128 1 5 10 METHOD FOR
HANDLING LARGE AMOUNTS OF STANDARD AIRLINE FARES DATA
wolfediiss-D OF THE INVENTION The present invention:felateso /062128
generally to software applications that need to gather a significant amount

of data from large databases in order to angwer end-user requests and
more specifically refers to a method of preprocessing database contents.
25BACKGROUND OF THE INVENTION Databases are the
convenient means for storing the data of a countless number of
applications, including all sorts of technical, scientific, educational,
industrial or commercial applications. Each database is managed through
a database management system (DBMS), a suite of programs designed to
let 30many users have access simultaneously to the stored data by
issuing queries, i.e., requests to retrieve specific information from the
database.

METHOD FOR HANDLING LARGE AMOUNTS OF STANDARD AIRLINE FARES DATA

FIELD OF THE INVENTION

The present invention relates generally fo software applications that

need to gather a significant amount of data from large databases in order to
answer end-user reguests and more specifically refers fo a method of

preprocessing database contents.

BACKGROUND OF THE INVENTION

Databases are the convenieni means for storing the data of a countless

number of applications, including all sorts of technical, scientific, educational,
industrial or commercial applications. Each database is managed through a
database management system (DBMS), a suite of programs designed to let
many users have access simultaneously to the stored data by issuing gueries,

L.e., reguests to retrieve specific information from the database.
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WO 2008/058907PCT/EP2007/062128 2 Relational databases are
often used which organize data into tables made of a collection of rows or

wJ es@dssand where each row in a table contains the same fielglsyrprao7/062128

Relational databases are then typically accessed using an industry

standard language such as SQL which stangs for structured query

5language. Over time, constant improvements brought to better
organiz&#hetistope didetbaad thesquéres doadtigviethorgeaigbedata into tables
intamayion.fipm,an eyergrowina number of ysers nave dramaical . conte
|mprovec'ﬁ3 JAtabases processing € |C|en§y. OMOIMEG WitPAalaRcES R contans
themputer Himidwafectaiibstalring hpseitiesreuthent TPdargl datgbased using an

DR R AR AR B rpg Rl IS e

ousan abases contai
teegprdgaf not billions of them for the largest. In spite of all the

performance improvements brought to databases the |evel of expectation
ot those Ve LA e R R TG et ey siored
dhenahastigeonureataricevenitasteh p s Espe distymmtoe drahmanesver growing
isticat f ications, n in_fact 1o access several . -
e B R s T S pgrorony
orexanpleitt susta acsystencisrshdwnliarBl@re wheretanagticatarcities current
licati oces gathered, for example
B e R e R BB RO g el Feurrenty
respsiisidsot at swvernt ose s de ifesig 2 36) so thatbtoadebvertieiminbenillions of
ted. jnf ToJal¢ i icular example, yet typical of the
rE?r?# %% g&p@c%&ﬁ%@n@%@riﬁ%ﬁﬁe E\?Zéé{htion, the independent
databadessaite aysainie todiéomamage dryrewerdifae branghnizatieisbases the

R S e TRl M MRS SxFIOAREBh ana e
esbosRIfsioitark RGN intertaes Wiithteterang uSapdasialthiovede and

HI AL BNER SHES A INRE AW oggﬁ\f\{&%@i%eﬁ%&pﬁs@%fr%n 8B¥%ss several

personal computer connected to the Internet and equipped with a
dataidaeswieh Grevaier aReqgpustisiaré wiersrstieeidirectiy g tus erttissdss. An

egzgm dhe aﬁesmﬁrfacegéé% 30 anghiashANEss delivared.e o &B%ﬁ}fﬁfﬁgﬁesoﬁware

orm of dynamic web pages to their respective browsers (14

2RPPREAh Sdltane ¢0e1)ads BrosdRscifirige @t iheesksing beantolenatiom three
irﬁ@@wér%ﬁcﬁéla%ége(mi%%ﬂh@@ﬁ fhat uiskRe canslied o, nswering

format a response. Generally, to expedite the WO 2008/058907PC
UBArBaeomes21480) so that to defiver them the requested information (150). In

this particular example, yet typical of the kind of applications considered by the
invention, the independent databases are assumed io be managed by two
different organizations having their own systems (110, 120} and which are the
providers of information {115, 125) needed by the software application (100) to
accomplish its task. Typically, the interface with the end-users is achieved
through a web site so that a world-wide access is possible from any personal
computer connected to the Internet and equipped with a standard web browser.
Requests are then issued directly by the end-users from the site interface (130)
and responses delivered e.g., under the form of dynamic web pages to their
respective browsers {140). The application software (101) is thus in charge of
processing the information that is coilected from the various databases that

must be consulted fo format a response. Generally, fo expedite the
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3 interrogations of the databases, a dedicated engine is needed per
information provider system. Two are shown (102, 103) in the example of

woHi6agAssoe7 The typical system illustrated in FIG. 1 works well 5196 #8¢2128
the amount of information to be collected from the databases in order to

format a response to the end-users in an acceptable elapsed time (i.e., in
practice, within a few seconds maximum) stays relatively low. However, in
isfstecofaaib tire diciecathaiad aventjon et thopteve aTelite b ughttedd ptabasesnation

SUOIDP RIS, 1, 5951 of Plogessha daiahase. ansagtions (s, he
processing time and the résources reguiré {0 exetite & query) is often
detrimentat téypitallBy awtievéudriiiscoljedtive. whernthe nuaibessofong as the

SHELIRE 83 ush e Sae By e ARPUEATON. [0 he ABIE O ANSHR. 15 format &
ena-user requests, Is significantly growing. Also, the amount of active
MErINOBE regiieetl vyubersoftware applichio e epeedporaily. store ptbttiee, within

érf’g] fgér@&ie"??ﬁgx?rfnwﬂ%i N, %%g}ﬁsfjg?\@t a@i{\%ﬁ%‘%?%ﬁi FeCt all the here

prohibitive in view of the humber of en

abengtaneoisheduppoarenENitsiSlangevir whttiheanarearetmyears, the ‘cost’
(St S plications.tend now to,frequire jn.an. atte to

T o e B e RS Tikezne e

RIS UHLRS AT BRLUG Db cveitie iavensior & oliercalntritherdiffidaltiesually achieve

enti -her ve,wh e m&&@? [ I t

tgpa%hg?_d 2%’) ro?h/ﬂégﬁv;%%d%ﬁ%%?ggs ﬁyaso t%aﬁe%&ﬁi@%onr%t% o;%rlf{%? by the

aleslnisys ttoehd- ABerdanansucepabléserapsedasite. is signitoaoify growing.
cificall j [ ion, ta dj e f o

e e ¥ofare, appioation to

R esaive S wrdllaifsuptasrerataiangsnet diovearansispradtaadiatabases

REQCERREAY SRR RRILVATCARRICALION numidP ?J?Oeﬁﬁé?%gg 9hemust be

invention to permit that data-intensive software applications become

SR SiBIRAAUBY FHATATER of disvisb shecsasatablisapperentecent sophisticated
IMANSBUARANYIMCIGHE RPIS HoBHe in on oNIIA"BRURRP 1 PRI Rers of

and advantages of the present invention will 30become apparent to the
tiopes wialewiAsthe akvapsr@aitinateh ¥fIaeieRéwing description in

referenge; 0 #1&;a5CoRANYK 8 TV IRES i SINENAS LNABMNYe the difficulties
mentioned here above when a large amount of information must be gathered
from several databases by a software application to format responses to end-
users in an acceptable elapsed time.

It is more specifically an object of the invention to disciose a method of
preprocessing database contenis to expedite the search of information and
reduce the overall amount of data that need to be fransferrad and processed by
the software application.

It is also an object of the invention to permit that data-intensive software
applications become feasible in the framework of a web site capable of

supporting simultaneously numerous remote users.

Further objects, features and advantages of the present invention will
become apparent ic 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.



additional advantages be incorporated herein. 4 SUMMARY OF THE
INVENTION Embodiments of the invention describe a method for
handling large amounts of standard data contained in one or more
databases conforming to a standard data model. When large amounts of
standard data are needed to answer requests of end-users of a software
application the method according to embodiments of the invention
assumeg,that a significaptly reduced amaunt of metadata useable by the

2 HP kAR Are ia BaMEH &2Me large amounts of standard
data. Thenbetsidatatarestoedinanidiamasiate daiabmse domptadalag large
and deliveged toéhe software application through a metadata engine in

B h 1 SR F SRS bl BA AT R ARIGaRENRSEINg to

Lcensiriait detarminig yvhasticatheragunacser ofimeliadaia-en e basiged o
of a discriminating_criterion applying tq the standard data. Then, the
PRiE el Eagiha 105

h
YrRYRERA §OForTrEEa Rt FOUNRER RRPHSRIRR thednstinod according
toantdsoingdais setnénmesrattachedimiietbiansaid dataiiihedatnstount

onsidered. Also, the metadata engine further reduces the combination of
AR AR T GOV HLE, RBANSURE Shrt e APhEMteN the large
a@m:oor%’ﬁ}g}fo s&éh:ﬁitaﬁ&pes@n@f tme@resfemdavg r:jéfm, égtﬁ@iSEnrcaﬂdgﬂt@rmed iate
od for handling |large amouynts of standar e data contained in at
LB o RSt o ek hon uouan a
Hmjamwf?m]?f istdindasd ﬂaeealgi@t@ aa&ﬂﬁé@ﬁ@@g@%@n@gﬁs Biiilding of the
end-users.of a fare searc ication, comprising: building via a
BB IR e Sl BT i an e AN el B5getadeta on
thedogeid ahautit of faireatiretacltieriosedpphsaidtintrseasel applieatioMhen, th
dthe tep of building s idn:;e ta%ldataﬁ?ryﬁsgjc ises the steps, of: = (e
R AL Cot QoS A ot P i ARG P St conforming
tdisceatirgftindexiteiiachapplynt ¢ostaitistiandand fareldatasaichexpentiitered.
aid reduced set of fare metadata to have them still conforming to a_set of
AR R e e D St e gt or defiered
noletadialse st chelestsi foi batingect iber ithre eiftgy ick afindi ckties .used when a
travel ticket is issued; storing said fare metadata in an intermediate

vavel nemediste
Soid A S B e s Sl el e S i =

ﬂh@élt@qbi@réﬁ@ﬁ%n@ n@[g@f@muaig@émndw@ffsfam tardalagy in at least

OISEEIYIR0 AR SPYSHSIIRAUATh IOt IrayeLoppoiyniies. SAIA RISt said large
comprising a date of travel subsequent to storing said fare metadata’in the

aimm@dﬁtémm&éar@_r@@éasn@edﬁd Enanpeprdgdessss kandtadats of a

rErRoneRAaEBREAL I BHMaNEl s dRARSFs 'S LIS A0 ag?gweeést& out of
h e ticketin

the end-user comprising fare information versus som ates

saé#daégﬁeam@ wEuRheinararenessig @i cwesiiass amongt effalssoletedata
LONP B POSRIble e JRdpY S ARWaRt ROgRILLe BT BrANG B INVESIP RSN e tadata
fare for a future ticketing date. According to a second aspect, there is
fibeteararEReS dBareteeystintl et miniss careusrlesr cohfprsimgtadata on
HHRAUERINS Q;ff%amemﬁﬁvr&ﬂgt%@@éﬁaﬁmm R IHEHFR data; and

metadata database; and at least one computer, the computer

exRsidineneaidvitcai sertbatcofatarscaris dpitaticyy sothasivetiihcerty wing to
2288 NS YRt s hieisH thes QiR Sare, R E6h JRRAUCRIQR BULIS QUL Of e fare

said large amounts of standard fare data in a standard fare database of

da{abaselisAi stisrninalnaataiiades, Resuudickatnsustesetaesed when a
trERIREBIR PRORKGRSD St R BN SR PRLCRAES O LR R DR IRIAALCI D ase

basis of a discriminating criterion applying to said standard fare data; and
ObpERdNGRdRIFfilcd TRVEN FARMARAHAM tH'Raglant ealiveinsesai fare

conforming to a set of rules attached to said standard fare data in said at

least one fare database, said discriminating criterion being ticketing dates

used when a travel ticket is issued; storing said fare metadata in an

intermediate database of fare metadata on a server remote from the

client; delivering said fare metadata to said software fare search

application through a fare metadata engine in lieu of said large amounts of

standard fare data; receiving an end-user request for travel opportunities,
caid reariect comnricinA a2 date nf travvel ciritheaniient to otarina eaid fare



According to a third aspect of the present invention, there is provided a

computer readable storage medium with a computer program stored

thereon, comprising computer readable code means for causing at least

one computer to perform the method of h dllng large amounts of

standard fare data contained in at least oné fare database conforming to a

standard fare data model, said large amounts of standard fare data

needed to answer requests of end-users of a fare search application,

memdamg) tmfidirf@a)etaaf@aidrb@ﬂ'gmmmmmm@rfdaedmdata @ngine in

E;reé:luc amoHnt of fare m tad (9 b{X %%lg%fa;%etsearch ap $Ilcatlonénd user
ep 0 g A are metadqata?urther co apﬁSes 5 0

rdetemmrfmrg aa'eeliumr;t>eamﬁfase mt&dmamthedsaemaf@ a date of travel
S%i crimina II‘;H)CI’I erion agg% g%to sal ri]dard f re da %,rand e dln%

Sala reduced et Of fare metadata tmﬁave&{ em still ol ormrref ’?o a S&'BPase
pulessatitag hewld oesaldstam degd dat eatl ateeinvsstielatt te astgime ta]eacc:essmg the
. 2188 riminatin eri ing ti tln dates used when
'ﬁ%&/%eﬁ%ae’ |gd?£%§é Stoén@@ﬁd%ﬁrg%‘egd tCa in gﬁ %terr%ec? 3 prrsmg fare
irefanabaﬁemf\fareuaemdam dmieeseg/edaeeﬁotbdfom theeclignaie defiveringl; and

e molaels insaid e sarch apRlialon iougn 8 e melaChla,

|ne eu 0 sar arge amounts of are ; TEcéving ‘an
E@mdaﬂwmmﬁﬁr@emd\&ﬂ@ppe’rmnﬂm esﬁamr&mwinhﬁmpntsetgrg date.
of travel subsequent to storing said fare metadata in the intermediate

databage; PHAGE I8 R0 RNaRet requestah IBGieiafalp.enaine sy stem,

accessing the intermediate database; returning an answer to the end-user

teripiRSnEERIe HRSRIRIR OPPVRRSIFING: nie Ritkaling efatiastasteTate diatabpses
LRvEhARd Shorping Floweshiare AmonaRl-an apseluislowestPosSiflg st one

fare, today's lowest possible fare and a lowest possible fare for a future
C@éﬂ@ﬁ?@”dﬁt@ cappute pr@ ABEstivifbariofivartidartheetapaagplication

datareirlinasfases anddhe diseriminating riterionthecfigketing dates search

used when tickets are issued so that a fares search application according

aRPERMENImME D ené iAletien 56am iRBNu Ihedentaatisrataraispy in a

s el rential atissee 23 miunelR gf deketingfates BrlEbases. a reduced
DESCRIPTION OF THE DRAWING FIG. 1 shows a software

agpiehtRInfaren8eiRnala thRERGHEERIS fova Rl eniEk Adedased et of fare

nAPRNBEI QeRES IRRiebPY; %Qd#@%ﬁ%@i%@%ﬁi%‘?l&@%ﬁbl}@ﬂ% %@i@dsta ndard
FIG. 2A describe through an example of a large database of airline fares

fFswdaizomeitSPe iR 3Rl Frdvealiseabsek thestepirsiine inehrye the
réRIURERLRRFINGI I AGRRPM RN IRNES G rraaws e gnyrenieRbMard fare

software appllcatlon implementing the scheme of the invention. 15FIG. 5

dafR M SajethepuessifRa ﬁarebaﬁsrrcﬁran%em@we%%rm% being
tibRetRigheatavendien when a travel ticket is issued: storing said fare metadata

in an intermediate database of fare metadata on a server remote from the
client; delivering said fare metadata o said software fare search application
through a fare metadata engine in lieu of said large amounts of standard fare
data; receiving an end-user request for travel opportunities, said request
comprising a date of travel subsequent to storing said fare metadata in the
intermediate database; processing said end-user request at the metadata
engine by accessing the intermediate database; returning an answer to the

end-user comprising fare information versus some ficketing dates before the



WO 20081058907PCT/EP2007/062128 5 DETAILED DESCRIPTION

The following detailed description of the invention refers to the

accompanying drawings. While the description includes exemplary
embodiments, other embodiments are pos%ble, and changes may be

made to 5 the embodiments described without departing from the spirit

and scope of the invention. FIG. 2 illustrates through an example the
case of a large database whose content needs to be pre-processed to
daieetdhdrabveVe abiectivesvhthaineererin fdndheexagspleaa ddtabage dbwest

Fidnedatess copsdered (RHH.Earss 10pudlished b arinsssomnanies,, ,
are countless and are constantly updated. Those fares must be made
falvadaitéatradl dadeactors of the travel and transportation industry.

Especially, to the global distribution systems (GDS) and computer

reservation SHRIEDS (RPhd Sty HSpresalRTRRUAIY |ATBRCAMPLIRTd 4

systems that n€ed to have real-time access to airline fares, 15 schedules,

cantrséali Wf@iﬁﬁfy’ Ei¢) %ﬁ’@@%\\féﬁ’a@eﬁ@i@ﬁuﬁnﬁ? HDOvEY W@\_ﬁb_i?iﬁk? reon,
c@%@ﬁ 1110 AHDROkIRG depRavaligns:uhaene NG HIT KR Boast orfItiBRputer
tariff publishing'company (ATPCO), collectively owned by a group of

iendjerfrterniAgoriarindides’ conediy giring faragandtrarelrataedastd #iemdata

e {Ban200 airlines, aadedistibpyies,the informalion 18 heiavel IBAUstYyats

20 participants including, GDS's, travel agencies and travel-related
neenflaprid, largeramomiih of aRrgechtarasaindtestedt igpaatdEiipmiests

oALANAYKE Aperatonabredundan REWEHH! daEREIRE: HIHRIAY PGP of said

database, that gather fares of all airlines, contains millions of faré records

e & ehade elceisuinid iRl & sad uertharecapbIRideondrsitasata used
DRI SEHS SR N 5 Gt dniNt Hae as ko erineliBE R RS RXRMRRIG Yirther

a large database administrated by an independent’entity thus corresponds

CRIMRESeSySiEns (@D b FREETINMOnTarRgdreheet Siidkie daripdssa on the
pagRASA Qig}i‘s‘@n‘(ﬁliH{aﬁﬁ@e&iﬁ@rﬁﬂ%é%imﬁ%t%ns%at%@%&éfée%@@ata; and

performances at their optimal level. Also, it becomes a de-facto standard

expaaGRDLFREVIBHHSRR S Skl deis kRS iR @y ertRaradiliapeniorming to
AreBsRPrAian MehtenndhinpKaMPIBsAS fire data in said at least one fare

database, said discriminating criterion being ticketing dates used when a
travel ticket is issued; storing said fare metadata in an intermediate database
of fare metadata on a server remote from the client; delivering said fare
metadata to said fare search application through a fare metadata engine in
lieu of said large amounts of standard fare data; receiving an end-user
request for travel opportunities, said request comprising a date of travel
subsequent to storing said fare metadata in the intermediate database;
processing said end-user request at the metadata engine by accessing the
intermediate database; retuming an answer to the end-user comprising fare
information versus some ticketing dates before the date of travel, and
choosing a lowest fare amongst an absolute lowest possible fare, today's

lowest possible fare and a lowest possible fare for a future ticketing date.
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consequence, its contents conform to a standard data model which cannot
be WO 2008/058907PCT/EP2007/062128 6 changed to be tailored to a
particular application since this would impact all the other applications.
Even though database (211) performances are maintained at their best
level by its administrators, sophisticated software applications that handle
data- 5 intensive end-user requests cannot answer them in an acceptable
elapsed time (i.e., a few seconds) when too many pieces of information

must be gallgaiechppdnasessechBom tieidataRasstpinse: I95thesre ajrline fares
reasons mentioned above, database itself cannot be adapted to better fit a

sl aBirae RS GH gIeprE e SSIef Brtifta Ra At WoRtb HEkRlgsre issued
bepasfarmedrtasreachdheexnestash 18- eveliabpeIfarManseseASCOIANG invention

to the invention, an intermediate database (204), part of the software )
apRNCRGGI b1, SRR RslabaPiRned paritnanésbrifrreses @ function of
ilkusteatietyigyention this intermediate database (204) contains
metafares that are built (202) out of the huge amount of fares made
available @R thp sRoddrdriaesdatabgs e RA LY distgssed above. 15

allow a dramatic reduction of fares to be considered by the

fare r

A0S 2 FRRGHG AP RIGAIGHSR GARIBF ot of Pl EstinaR Scoess several
a@@lmmkm?mcham %m@%i@%ﬂ@@ ﬂ@@bﬁ&%@@c‘;@mﬁédﬁkﬁ) bm@tt@iar_e
engine, (20 ilored to access and process the metafares database, .
et 6 ok ol SRS (9485 2 aAeB B A S A AR airine
ifsteadchoffsire cmmbinationHrbbesrgine includes a reduction module
(201) aimed at dynamically reducing metafare combinations to the set of
SR ST R A RS AL LR R b TP PRES SR HARRRe Contents.
beied (Zbpandimetafaraviedusion (25 13 clevaenverssipatoassemlementing the

frarBinFﬂ th% 1&'getafare fn ine and sparing it the computation 25 of vast
amoaht& & Feé'f“i%a ©ht deal of complexity is taken over by metafare

biciiEles amtd Eldsearetaitierateinsisompring @skication Thede possibie with the
im Iertlgigtalion of. the above scheme, which allows a considerable

rgé)ﬁ on B tHERBunt of data to be fetched and processed by a

software application, opens the door to the development of applications

that would not




10

15

20

25

30

30 otherwise be possible because of the huge amount of data that would
have to be fetched from the standard database to answer a single

woehdsusgsFequest. As an example of such an application, in the-%aM8ha7/062128

industry, search engines to book flights are very common. Especially,

low-cost flight search engines WO 2008/05§QO7PCT/EP2007/O62128 7
accessible to any one from travel web sitesare devised to find good travel
opportubitiés, | Eenii QR tAEICafficiency may vary significantly from one

site to the other many can indeed return a true hest opportunity (i.e.

lowest cos% © @I?}V}{rlgé a% Slt\?'e?ﬁ(%rié%s 03 igenrta?ﬁ d% ingt‘fgﬁ‘r}'gﬁ hg%fg iR o the
azmnf mparthioggh matﬁﬁk rtge.opwrﬁt&mitidMeJuﬁml iyt e fsammin@?mpiaw

the current ticketing date. As mentione rlier, travel fares, especia

R S e B e S R S B lace 1o
tsaneenthipdraredssigadficdraty aitng.theqreatirkEpfrexartiges foffoamgaonpe of the
Im%m t from New York to San Francisco: 10 is best priced at 533% with
fares% 1USE-ILW2S3E] and ticketing date on Nov. 04, 2006 while it is

best priggd & 9 oS Iwice a g [ r
[NKWEE3E-NK@VZ|%E%E arbﬁ@u%éﬁ%a%%ﬁ@%&%é%%gg P i Harase
whesoresiondimedativabe aceallpgresedtiin et akbaatabisdives of the
RERiaT AT ROARER Bl B/E AT IPAAELALRAKNG ARIBLIGKPIRg). Fares
date) is the current one, 1.e., the one when search is performed (expecting
rHBlHoeskiny vailddsanptake prica theGatibiaisy JaTheteforn s thalblerpdated.
TBKECHiREgOR LSl oRpRILIIES 1198 145t 47 66 DAl BEINE Havel anc

would have to pay for a certain t If booking were postponed or what

UREISRENROON sk uicHispRoRINY Fad beinbritidipttedtion syriewertsPS) and
JdEAvsirehasnosirien Stt%WQ'%?@%@&?”WBﬁrg%]b@rglaﬁggriet%gr large

opportunities currently returned by the search ergine. The onl son
CRAIEH @i RYFierpresantly tRp@ itfs havsuseetdinBametesof Hataitne Tfares,

s@x@a@gg,pé%e§éé%@%\%ﬂ%w@%ep&ﬁ@ma’t?ak%v-gga%t%%%mhau over the

en?lne in this case, would be much too large since 365 possible ticketing
YWiRilEs e nanaiidlYch O peidigispyuniers N HetRaEnRD PietHthe
scheme of the invention, the metafare builder (202) can easily build a

reducedifteemiEdititertatishiRe camRam < \(Hoe Hormahacstiiiarwned by a
(faiabaserrldarpaciE@bhAR I EEnue e dalanpg expnRiRted data

from more than 500 airlines and distributes the information to the travel industry

participants including, GBS’s, travel agencies and fravel-relaied companies,
under the form of a large database that is kept updated within an always
operational (redundant) powerful data center. Thus, ATPCQO database, that
gather fares of all airlines, contains millions of fare records that are made
accessible to the numerous software applications of the kind discussed with
FIG. 1 in the background section. This example of a large database
administrated by an independent entity thus corresponds to the A system (110)
of FIG. 1. The management of such a database needs a high level of expertise
(112} to maintain contents current and periormances at their optimal level. Also,
it becomes a de-facto standard because of its world-wide use by a whole
industry, the travel and transportation industry in this example. As a

consequence, its contents conform to a standard data model which cannot be
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WO 2008/058907PCT/EP2007/062128 8 First example assumes

that two standard fares (QAP4 and QAP7) are available. FARE BASIS
wQWdrlBRT la PEN DATES/DAYS AP MIN MAX R QAP4172:Q kpaee7/062128

NRF4+SU 1M R 5QAP7150 Q NRF-7+SU 1M R Because the two fares

share the same characteristics, except for aénount and advanced

purchase (AP), a single metafare (AFQAP) can replace both standard

daregyas followsafaeBasis: pFQAR L 8ApIcatits1: {hdeWRslR2ftbimpkct all the

%\%ﬁ %Q? @%ﬁosrl §2) EUR 150 [from -7 days] + common characteristics

us, using this metafare for a one way trip, and a departure
date ontBeln 01206 fobrbagDptipnedeeravaiablere maintained at their best

level by its administrators, sophisticated software applications that handle data-
intensive end-user requests cannot answer them in an acceptable elapsed time
(i.e., a few seconds) when foo many pieces of information must be collected
and processed from the database. Since, for the reasons mentioned above,
database itself cannot be adapted to better fit a single software application, pre-
processing of the database contents must be performed fo reach the expected
level of performances. According to the invention, an intermediate database
(204), part of the software application (200), is then put in place. In the
particular example used to illustrate the invention this intermediate database
(204) contains metafares that are built (202) out of the huge amount of fares
made available from the standard fares database (211) discussed above.
Metafares allow a dramatic reduction of fares to be considered by the
application.

The engine mentioned earlier, part of the software application and
aimed at accessing the database, becomes the metafare engine (203) tailored
to access and process the metafares database, instead of the fares database
{211), to produce metafare combinations instead of fare combinations. The
engine includes a reduction module (201) aimed at dynamically reducing
metafare combinations to the set of possibie fare combinations. As further
depicted in FIG. 2A, metafare builder (252} and metafare reduction (251) are
converse processes framing the metafare engine and sparing it the computation
of vast amounts of fares. A great deal of complexity is taken over by metafare
builder as to ease metafare engine computing tasks.

The implementation of the above scheme, which allows a considerable
reduction of the amount of data to be fetched and processed by a sofiware
application, opens the door to the development of applications that would not
otherwise be possible because of the huge amount of data that would have to
be fetched from the standard database to answer a single end-user request. As
an example of such an application, in the travel industry, search engines to
book flights are very common. Especially, low-cost flight search engines
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15 AFQ (2), EUR 150, ticketing before 25JANOG6 (i.e. 0O1FEB - 7 days)
AFQ (1), EUR 172, ticketing after 26JANOG (i.e. 0O1FEB - 6 days) and

wPalgle28JANOG (i.e. O1FEB - 4 days) In another examplg:fauhiakas 115
(MAP1, QAP4, QAP7 and WAP10) are considered: 20FARE BASISOW

EUR RT B PEN DATES/DAYS Al' MIN MA)§ R MAP1210 M NRF-1+SU
IM R QAP4172 Q NRF-4+SU 1M R QAP7150 Q NRF-7+SU 1M R
aﬁv’@@k@ﬂ@&waﬂ&Fcaﬂa@+ﬁcbmlMﬁ@%mamﬂéwefaﬂemsbaredh@ﬂagmd travel
char ctenstlc xce t for |Errhount ookm code and adva ced \{X,%r{:

)g rom one site

PR a“é‘u'%‘& ?é%ar R C‘SpF @%Yoﬁ%ﬁ{% it
tédf@a&srﬁ&%&l%aﬁmnde&%ﬁhngﬂ ()bt 240 ttR8) /(M 306N gt Bost) io

fﬂg]%a%’ 'a'gl\/yn origin to a certain destination. All have in common though that
the opportunities returned by the search engine are for the current ticketing
date. As mentioned earlier, travel fares, especially, airlines fares have a guite
complex structure and the price of booking a same trip varies significantly along
the year. For exampie, foliowing round trip flight from New York o San

Francisco:
[NYC-SFO - CO0018 - 23 Dec. 2006)
[SFO-NYC - CO0019 - 29 Dec. 2006]

is best priced at 533% with fares [IKTUSE-ILW2S3E] and ticketing date on
Nov. 04, 20086 while it is best priced at 9378, almost twice as much though, with
fares [NKWEESE-NKWEE3E] and ticketing date on Dec. 22, 2006.

Although the corresponding data are actually present in the standard
database of fares, search engines always assume that actual booking date
(ticketing date) is the current one, i.e., the one when search is performed
(expecting ihat booking will aciually take place the same day). Therefore, a
traveier looking for good travel opportunities has just no idea of what he/she
would have to pay for a certain flight if booking were posiponed or what he/she
would have paid if booking had been anticipated. In other words, traveler has no
reference to which hefshe can compare the trave! opportunities currently
returned by the search engine.

The only reason for which this is not presently done it is because the
amount of data to fetch and process by the software application, a low-cost fare
search engine in this case, would be much too large since 365 possible
ticketing dates would have to be potentially considered. However, applying the
scheme of the invention, the metafare buiider (202) can easily build a reduced
intermediate database of metafares (204) from the standard database of fares

(211} as shown through the two following exampies.
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(3) EUR 150 [-7 --9] / Q (4) EUR 126 [-10)/ W It is thus the role of
the metafare builder (202) to parse and aggregate standard fares and

w HlRg/iRt@gMetafares in order to build the metafare database 3&@%2@17%2128

reduced database of fares which can then be interrogated by the WO
2008/058907PCT/EP2007/062128 9 metafgre engine (203) of the

software application in lieu of the standard database of fares. The

steps offtingt reptinopi¢heasgmeditiemietalateiubide fabaitCihe metafalesP7) are
a\;g.lsargﬁwn in FIG. 3. The first step (310) consists in scanning the 5 proper
F8BI&S St the standard fares database to determine, on the basis of the

tiEk&fing d3é4.5as fEver HiBtaf&es a$nide pbaSible by itonsideringBlsthx R

afibg rules attached to the publishedfagag-and the fare-by-rule s, o 1 =
constraints (i.e., the automated rules \%ul% lied by the owner of the
e

stihdard fares database to create™l s from the existing pJﬁlﬁzﬁed MR
Bees)sButes attachecstelaafarenociadtes 1 fon exaside, eOasIfAINGS emount and

advance purchase iJability of fare only wij m@ rtain range of%d tes
B Bl B e o PSS e ( Frih Ers o8 ik A mandard
fardmawligiosdiiction of the fares so that N fares are combined into M1

%@é%rggi\giihﬁ%z:g\l. Following example explains, from data
found in Fare DB, how fare-by15rule constraints are parsed in first step :

FHreBatR: DISCIBESE Ambubf rBUR A pys to -6 days]

(2} EUR 150 [from -7 days]
+ common characteristics (MIN, MaX )
Thus, using this metafare for 2 one way trip, and a departure date on Feb. 01,
2006 following options are available:
AFQ (2), EUR 150, ticketing before 25J2N06 (i.e. OLlFEB -~ 7 days)
AFQ (1), EUR 172, ticketing after 26JAN06 (i.e. (LFEB ~ 6 days)
and before 28JAN06 (i.e. 0LlFEB - 4 days)

in another example, four fares (MAP1, QAP4, QAP7 and WAP10) are

considered.
FARE BASIS OW EUR RT B PEN DATES/DAYS AP MIN MAYX R
MaPl 210 M NRF - - 1+8U0 1M R
OBP4 172 O NRF - - 448U 1M R
QAP7 150 © NRF - - 7+STU 1M R
WAP10 126 W NRF - - 10+SU  IM R

Since all four fares share the same characteristics except for amount, booking
code and advanced purchase (AP) a single metafare (AFXAP} can replace all of

them as follows:

FareBasis . AFXAP

Amounts/Booking: (1) EUR 210 [-1 - -31 / M
{2) BUR 172 [-4 — -6] / M
(3) EUR 150 [~7 — -8] / ©
{4) EUR 126 [-10] / W

It is thus the role of the metafare buiider (202) to parse and aggregate
standard fares and rules info metafares in order o build the metafare database
(204), a reduced database of fares which can then be interrogated by the
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Adv Purchs. : ticket at least 5 days before departure Stopover: surcharge

EUR 60 each 20(fare-by-rule) for stopover surcharges, discount 25% for
wol6ds 838609 1IJUN - 30AUO Such fare data should be expandegdq &¥9007/062128

metafares: FareBasis: DISC1-1 Amounts: EUR 120 [01JAN - 31MAI]

250R EUR 120 [01SEP - 31DEC] Adv Purchs. : ticket at least 5 days

before departure Stopover: surcharge EUR 60 Each and FareBasis:

BiSCAr2 IyneunOFUR 106 [8bitdsre 3@abIGHAC Rurdks. dicketattandard

J57542.dayp:hefgre departure

The steps of the method through which metafare builder obtain the
metafares are shown in FIG. 3. The first step (310) consists in scanning the
proper tables of the standard fares database o determine, on the basis of the
ticketing dates, as fewer metafares as made possible by considering aiso all the
rutes attached to the published fares and the fare-by-ruie constrainis (i.e., the
automated rules supplied by the owner of the standard fares database to create
new fares from the existing published ones). Rules attached to a fare include,
for example, constraints on advance purchase, availability of fare only within a
certain range of dates or do not allow a stop-over in an itinerary. The first step
{310) thus allows a dramatic reduction of the fares so that N fares are combined

into M1 metafares with M1 << N.

Following example expiains, from data found in Fare DB, how fare-by-

ruie constraints are parsed in first step .
FPareBasis : DISCL
Base Amount : BUR 120
Adv Purchs. : ticket at least 5 days before departure
Stopover : surcharge EUR 60 each
{(fare-by-rule) for stopover surcharges, discount 25% for TET

date O0LJUN - 30AUG

Such fare data shouid be expanded in two metafares.
FareBasls : DIsCi-1
Amounts : EUR 120 [OLlJAN - 31MAT]
OR EUR 120 [01SEP - 31DEC]

Adv Purchs. : ticket at least 5 days before departure
Stopover : surcharge EUR 60 Each
and
FareBasis : DISCL-2
Amounts : EUR 120 [0LJUN -~ 30A0G]
Adv Purchs. : ticket at least 5 days before departure

Stopover : surcharge EUR 45 Each
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Stopover: surcharge EUR 45 Each WO
2008/058907PCT/EP2007/062128 10 The second step (320) must

waReyelH§pMehow expand the above number of metafares (WA} IRRrdeher125
to adjust ticketing date intervals so that all metafares created by the first

step can still obey the rules of the standar atabase of fares. Although
output of the second step may return an M number of metafares with

M2 > MThiereseatmsitheibthe 3ember et dieateddaresobtheumeiafanes the above
dataﬁbase is much lower than the on s of the séand rd ﬁt base of fares

B 10 T RELLAT e et win g sh ek ELBiRe ok Rielranes hat al
raedafzodien e secdnd Stepﬁr:'e@Fambs m@b@wm@una@gua 188 standard

UN - 3 Gl Ady Purchs. least 5 days, before d art
e B e R R B e S R A Bl an M2
number of metafares with M2 > M1 it remains that the number c_}f created fares
of the metafares database is much lower than the ones of the standard
database of fares so that M2 << N s stiill tfrue.

The following example explains how metafares are modified in second

step:
FareBasls : BISBCI-2
Amounts : EUR 120 [0LJUN - 30AUG]
Adv Purchs. : ticket at least 5 days before departure
Stopover : surcharge EUR 45 Each

is modified info:
FareBasis : DIsCci-2
Amounts : BUR 120 [01JUN - 30AUG]
AND 5 days before departure
Stopover : surcharge BEUR 45 Each

in this example we see that ATPCOC constraints are expressed into ticketing

date intervals.

The converse process of metafare building; ie., the metafare
combinations reduction, is aimed at building all possibie fare combinations and
determining all possible ticketing daies given a metafare combination.

For example, the foliowing metafare combination built on the metafare

previously described and composed of two one-way segments:
AFAQP - AFAQP
if used for a trip starting on Feb. 01 and returning on Feb. 10, would reduce into

two fare combinations:
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Amounts: EUR 120 [01JUN - 30AUG1 AND 5 days before departure
Stopover: surcharge EUR 45 Each In this example we see that

woAlReSy&pnstraints are expressed into ticketing 20date intervalsyrpzoe i 128

converse process of metafare building; Le., the metafare combinations
reduction, is aimed at building all possible tpre combinations and
determining all possible ticketing dates given a metafare combination.
Fesfoeample, 1Be following metafar@288mbin@®Bn built on th® hdERare 25

previQUSH dascriked ang.eomposeg:gifwo gag-way segmets: Af\QP -
AFAQP if used for a trip starting on Feb. 01 and returning on Feb. 10,

would redace i@m;tw@ f@r%cﬁmbwi@?ﬂﬁ aVides search application (400) of the
g8/058907P 07/06 efore 2? anQAP7 - QAP7300
EU

Fm@(gﬁr% %ﬁs gr}@g e invention.

The overalf apphcatlon, runmng on a computer system (440), now
includes or can enable the components as described in FIG. 2 and FIG. 3;
namely, a metafares database (404), a metafares builder (402) and a metafares
engine (403). They are aimed at reducing significantly the amount of data fo be
manipulated by a fares search application while including enhanced functions
made available 1o the end-users of an improved web site o make it more
attractive. Especially, metafares aliow taking into consideration ticketing dates.
The application software (401) includes a module (407) in charge of making
sure that all ticketing dates implied by the requests issued by the end-users
(450) and being processed are indeed available from the metafares database
and are compliant with the rules of the standard fares database. This enables
the possibility of delivering (460) to the end-users a referential of iowest airfare
solutions (409), an application of which is described in following figures. Travel
solutions are built as usual in consulting also the databases (421, 422) of a
flight system to determine rouies and actual availability of flights to be combined
with the fares to provide a complete travel solution. Flights databases get their
inputs from the provider of flights (425), the airlines companies.

As explained above, metafares are essentially built from a standard
database of fares (411) e.g., the ATPCO database previously mentioned.
However, metafares can also be managed directly through an appropriate
interface (437) of the database handiing directly inputs from a fares provider
that would provide metafares instead of standard fares.

FIG. 5 shows how a calendar product (500) can be enhanced taking
advantage of the invention in the framework of a software application as
discussed in previous figures.

A calendar is aimed at returning the best available combinations of
flights and fares by iravel date. In this example, current date is assumed to be
the 3" of November 2005 where an end-user of the application requests a
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FIG. 4 depicts in its environment a fares search application (400) of the
kind made possible by the use of the scheme of the invention. 5The

woPMREMkgpplication, running on a computer system (440), NOWRIHERS Phs2128

can enable the components as described in FIG. 2 and FIG. 3; namely, a
metafares database (404), a metafares builder (402) and a metafares

engine (403). They are aimed at reducing significantly the amount of data

roube mignimutateeibyr arfateSseaFchrapipticdtan inhiledocidding 23 hangedi 2006
functions 10 made avajlable to th d-users of an | ed.web site to
amngk!é%%’[ mor rg r(ﬁ: ngsp%%?ﬁpg ﬁnﬂe%aé resoglé‘wggﬁ%g in(h'en’ %or example,
woasitkratiomndickeigy daites. tfzhesapplididion seftvdng (#01gdnekidesee leaving
'‘module (407).in charge of making sure that all ticketing dates implied

R T T B TS T ot B oot et ravel
dageed awailalslcfronib el ispafacc s databasevis! and el cofapatbwith by the

the rul f.the standard fares database. This.enables the possibility of d
o s o e S P P e e Sl 2 bmoer o
4209)(H appticatding tavthiehns elesenilee irirfolbaineyguims dravetunities can
lﬁglsgigﬂs e built a Lin,consulti Iso the databases (421, 422) of

atlig sylssa%er'# %@e%ﬁr%ﬁ%%%u%@a%ﬂg a% J}ﬁig&gﬁgm E%/D %!fyflig tg to% gzee St fares
retentimied ZoLUihabia feisstaprivieke Scompletstravebsshition. [Blights possible

fgﬁé?t?%s.’e%e%u%gggg%gig%mf%?g ;ﬂ;}gyiﬂer 8&5@%@&%23@ }hetaireliﬁ{e Sm for the
companies. S explained above, meta\?lares are essen |§IbeU| 'fafom
ragientiarcedattinse of faeisd41ayaighilihe ATE CDuatdbaskapirayiatmly (511);

e e BT R sy Al MRy oece
(&faierngrdvidviest wostdofedvitie fnretafatesinistesiingf demdarB afesd-user of
ELCo TR A RO B 90 RESIABSet Do
igitetisssd wprdvio gn figuliss! B0l dalbmlaglerainiet Haisherraytisdibeistoday’s
a@&é@%%b'ﬁo“s%ﬁ%'f)é'“aﬁé%sf% lohisand fares By tavekdate, In 4ols examRle. (aies
current date Is assumed to be
corresponding to April 23, 2006 since lowest available fare is worth 256% for
those dates while today's lowest fare of referential is 2508. End-user also leams
that in the future he/she could expect a better deal of 195§ if ticketing date is
postponed. More information has been gathered by the application that can be
further displayed e.g., by clicking on the case corresponding to April 23", 2006 /
April 20", 2006 (520). End-user is then returned the graphic (600) of FIG. 8
showing the corresponding evolution of the lowest possible fare versus ticketing
dates. Therefore, he/she further learns that booking would have to be
postponed till the 25" of March 20086 o take advantage of the better 2508% fare
since there is again a favorable ticketing period (610) starting that day. Also
booking could be possibly delayed until a few days before departure (however,
with a risk of not having any avaiiable opportunity left at that time) in an attempt
to benefit of an even much better fare whose booking period (620) starts on the
21% of April 2006,

End-user of the application, by getting such a referential with the travel
fare opportunities he/she is offered, is in a much better position to make a timely

decision:



the 3rd of November 2005 where an end-user of the application requests
a WO 2008/058907PCT/EP2007/062128 12 round trip from New-York to

wooRlshERBeIsco leaving around the 23rd of April 2006 and retugping #9407/062128

New-York around the 29th of April 2006. Then, for example, calendar

would display nine travel solutions includin fg‘or convenience leaving and
returning dates on the days immediately before and after the selected
traveltBidaysaT e disamount tsptayeddare ttherdoimeisiomeilablestaresportunity

found by the associated fares search engine for the current ticketing, date .
o Rt B GUE (L e GRUiRg 15 e SR SREFHHRS Q412 of Apri
dispiaffe@ 6@ iappatithitiesseandi@ever be much enhanced with the
congcurrent display of a.lgwest fares referential (510) comprised of three .

fare v%’? fesS:%\?]Pe{;%/Sang{an%%é%to& s%lzu %‘{re,a..%f%%%%ﬁ%‘{%&éé%%%b‘e fare
fareoti2f@Swould be possible to obtain for the request irrespective of

act vailahility an rrent ticketing date,(511); today's lowest ppssible

oo N Lo o TS Top SRR e WA (S g owest an
lowéstipe deibies fdeedon mdutue (idGdingdate (503) aBndi@sd) dfthéuture lowest
application.c S iently,co re.t vailable fare opportunities
o o e e R ARt KRR very
thattodey's lowésrp@stivte faminasi deen (hardly) missed for the row of

dates corresponding to April 23, 2006 since lowest available fare is worth

256$ for those dates while today's lowest fare of referential is 250%.

End-user also learns that in the future he/she could expect a better deal of

195% if ticketing date is 20 postponed. More information has been

gathered by the application that can be further displayed e.g., by clicking

on the case corresponding to April 23thi, 2006 / April 29th, 2006 (520).
End-user is then returned the graphic (600) of FIG. 6 showing the
corresponding evolution of the lowest possible fare versus ticketing dates.
Therefore, he/she further learns that booking would have to be 25

postponed till the 25th of March 2006 to take advantage of the better 250%

fare since there is again a favorable ticketing period (610) starting that

day. Also booking could be possibly delayed until a few days before

departure (however, with a risk of not having any available opportunity left

at that time) in an attempt to benefit of an even much better fare whose

booking period (620) starts on the 3021st of April 2006. End-user of

the application, by getting such a referential with the travel fare

opportunities he/she is offered, is in a much better position to make a

timely decision:



13 within what is displayed by the calendar there is indeed a best
opportunity to pick for the intermediate row corresponding to departing
date of April 23rd, 2006 i.e., 256% versus 302$. today's lowest available is
only 6% higher than today's lowest paésible fare of 250%. today's date is
not the he o__ ing date compared to absolute lowest and future lowest
' SR SIMERL 3508 and 195$) but future lowest booking

period, starting on the 2161 of April 2006, is risky since it is very close to

1. thegihba3at depaiting date. AMIVHA T StEhddMEBESddtAomethioddon at

handling lar ounts of standard fare data c ain(efg in at least one
RS B A RS R DA St
aramotmist ofistatetar dofar el ditanpeddedito answer reguests of end

fa;%fgé%r%%aé Bizac%{alc':?r?t'on comprising: building via a computer
processor out 0

- LSk

said %?5“&” Hmodnts of standard fare data, a reduced

am r i lication..the step o
IR LRSI R 05 R e
farge@atainiagradecedcdrseuot fafefaretadatadatahedmmbivpf said fare search

apPIRGEHBINAHAY CH3IeR BRAING OARAIRNHRILIAME IR bomprises the

steps of.

determining a reduced set of fare metadata on the basis of a

discriminating criterion applying to said standard fare data; and

expanding said reduced set of fare metadata to have them still
conforming to a set of rules attached fo sald standard fare data in said
at least one fare database, said discriminating criterion being ticketing

dates used when a fravel ticket is issued:;

storing said fare metadata in an intermediate database of fare metadata

on a server remote from the client;

delivering said fare metadata to said fare search application through a

fare metadata engine in lieu of said large amounts of standard fare data;

receiving an end-user request for travel opportunities, said request
comprising a date of travel subsequent to storing said fare metadata in the

intermediate database;

processing said end-user request at the metadata engine by accessing

the intermediate database;

returning an answer to the end-user comprising fare information versus

some ticketing dates before the date of travel; and

choosing a lowest fare amongst an absolute lowest possible fare,
today’s lowest possible fare and a lowest possible fare for a future ticketing

date.



expanding said reduced set of fare metadata to have them still conforming
to a set of rules attached to said standard fare data in said at least one
fare database, said discriminating critgtion being ticketing dates used
when a travel ticket is issued; storing said fare metadata in an
intermediate database of fare metadata on a server remote from the
client; delivering said fare metadata to said fare search application

through a fare metadata engine in lieu of said Iar‘(};a%amounts of standard
2.freqidrethodre2eddiifgsh Endelriet lequicataty thgeplihorfusiabeeda said

mESAYeS FRIRIIINGAdAIR.PLIEgY 8l subsequent to storing said fare

metadata in the intermediate database; processing said end-user
refligsd atdae mejadata-engine by aacessing e bterpediale, §rI8BASS: said
returning an answer to the end-user comprising fare information versus
soREMRIREIG GateS BetBke tHEh e e trdfeIPandSed Eosdit BrGwaserch
fagppiemgt an absolute lowest possible fare, today's lowest possible
fare and a lowest possible fare for a future ticketing date. 14a 2. The
thod agcording to claim, 1 wherein the step of delivering said metadata
3. SR AP S ol H HGD rdaCi T ST S TS e eere
d=tiad sombinatmmndef aidrdetivenet farel petatatacthatireds toh dousgd: byavel
- aigrfare search application. 3. The method according to claim 1 or 2
Wharéin said at least one fare database of standard fare data is a
database of airline fares for the travel industry. 4. The method according
4. td hayroad of tlhepredinuistelams wherein e dadisobugnatirigsrivdniaearesaid

diémﬁiﬁgtﬁ%t%ﬁfé?%\%?g[ﬁ&gﬁﬁﬁlcﬁi&%eé [RBI5§9%n a travel ticket is issued.



15 5. The method according to any one of the previous claims wherein
said fare search application includes the generation and display of a
referential of fares versus some of said ticketing dates. 6. The method
according to claim 5 wherein said referential includes the absolute lowest
possible fare irrespective of actual availability and current ticketing date.

5. T hehewibtddecesidindacominns whirein:saiguefeleintalvfsiitiessaid fare

s 0SSl re ur [\Y/=X) dahill r.c icket]
S e e e e s
veireladesithafovrestivbssingectaiesior a future ticketing date. 9. The

method according to any one of claims 5 to 8 wherein the display of said

6. r@fr%eﬂ%@éma‘&aé%%&&mgr acludas an aptional display.9t agraphisciudes the

showing an evolution of lowest fares versus all said ticketing dates. 10. A
abl%ﬁég%gﬁﬂ&ﬁ%y@fé?ﬁ‘,%f%’r%§r§@§i9@r‘?‘%\{%té% %smﬁlr@\ﬁ@li%gmwramﬁﬂowH‘eﬂt
ticREanprhtare databases containing standard fare data; a metadata

database; and -at least one computer, the computer programmed with

oftware fare search application_to answer queries of ap end-user, ,
7RG R SoRRAI TSR o HELTSh SRS SIEBHEL hdrgs® oday's
iowBwwiissibistdndahddape ciata ibf awkiindaitg farecdatabiaseketithe glusality

of standard fare databases, a reduced amount of fare metadata produced

. termining.a. e f 0 IS:
o e, AT REB B0 ol LR TS e e
lowsptndasgbdaithredoced setrofifaketingtddiea to have the reduced set still

conforming to a set of rules attached to said standard fare data in said at

9. leas! Anasre datahase: RAhJiscrinatingh it TigNdbRING gk qHROSaes, of
used when a travel ticket is issued;
said referential of fares further includes an optional display of a graphic

showing an evolution of lowest fares versus all said ticketing dates.

10. A fares search system, the fares search system comprising:
a plurality of standard fare databases containing standard fare data;
a metadata database; and

at ieast one computer, the computer programmed with a software fare
search application to answer queries of an end-user, wherein the software
fare search application builds out of said large amounts of standard fare data
in a standard fare database of the plurality of standard fare databases, a

reduced amount of fare metadata produced by:

determining a reduced set of fare metadata on the basis of a

discriminating criterion applying to said standard fare data; and



storing said fare metadata in an intermediate database of fare metadata

on a server remote from the client; delivering said fare metadata to

said software fare search appllcatloq hrough a fare metadata engine in

lieu of said large amounts of standar fare data; receiving an

end-user request for travel opportunities, said request comprising a date

of travel sutaeaqamihg) storingshidddresatetatiatarin ﬂmeﬁmemrediaﬁeavp the

databa: sm said en user t at the ata
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fare for a future ticketing date. 11. A computer readable storage medium
with at@aﬁg)umqbrdgramratﬁmiataenaormorﬁmrarﬁgiaiﬁwpdaéabaaaamé fare

m%&‘% 3 ggrggpaggg ‘i’ﬂ gﬁ)épl@uter to perform the method of
an

rge amounts stan fare data contained in at least one
fare database conformrng to a standard fare data model, said large
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amounts of standard fare data, a reduced amount of fare metadata used
daga,, said fare search application, the step of building said fare metadata
further comprises the steps of: determining a reduced set of fare
metada@@nghamMM@dis@dnaaatfog trifesbppoiying it sataid request
standard far andin ?%Id reduced ginf fare data
f
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inttaracliitténdsaibatteast one fare database, said discriminating criterion
being ticketing dates used when a travel ticket is issued; storing said
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rem
the intermedra’se database,

returning an answer {o the end-user comprising fare information versus

some ticketing dates before the date of travel; and

choosing a lowest fare amongst an absolute lowest possible fare,
today’s lowest possible fare and a lowest possible fare for a future ticketing
date.

11. A computer readable storage medium with a computer program stored
thereon, comprising computer readable code means for causing at least one
computer to perform the method of handling large amounts of standard fare
data contained in at least one fare dafabase conforming to a standard fare
data model, said large amounts of standard fare data needed to answer

requests of end-users of a fare search application, comprising:



delivering said fare metadata to said fare search application through a fare
metadata engine in lieu of said large amounts of standard fare data;
receiving an end-user request for traygl opportunities, said request
comprising a date of travel subsequent to storing said fare metadata in the

i”‘erﬁ”‘?%ﬁ%ﬁ datahase. i m%%%ﬁ?&%ésa‘&e%}%‘#i&{g’ SHEAALDS reduced
metadata erigine by accessing the intermediate database; returning
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according to any one of claims 1 to 9, wherein the fare information
returdédtoring iR cidtasaabiplyidatdcot 2l sbrnalaiyhereldatphéndethod

according to claim 12, wherein the actual fare data of an actual flight
comprises &X0anfirdpirig, reduced set of fare metadata to have them still

conforming to a set of rules attached to said standard fare data in said
at least one fare database, said discriminating criterion being ticketing

dates used when a travel ticket is issued;

storing said fare metadata in an intermediate database of fare metadata

on a server remote from the client;

delivering said fare metadata to said fare search application through a

fare metadata engine in lieu of said large amounts of standard fare data;

receiving an end-user request for travel opportunities, said request
comprising a date of travel subsequent o storing said fare metadata in the

intermediate database;

processing said end-user request at the metadata engine by accessing

the intermediate database;

returning an answer to the end-user comprising fare information versus

some ticketing dates before the date of travel; and

choosing a lowest fare amongst an absolute lowest possible fare,
today's lowest possible fare and a lowest possible fare for a future ticketing
date.

12. The method according to any one of claims 1 to 9, wherein the fare

information returned to the user is actual fare data of an actual flight.

13. The method according to claim 12, wherein the actual fare data of an

actual flight comprises actual fare price.



