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METHOD FOR HANDLI NG LARGE AMOUNTS OF STANDARD Al RLI NE
FARES DATA FI ELD OF THE | NVENTI ON The present

WO poosss9on rel ates generally to software appl i BEIl/ERIUB7/062128
that need to gather a significant anount of data from
| arge dat abases in order to answer end-user requests
and nore specifically refers to nmet hod of
preprocessi ng dat abase contents. BACKGROUND OF THE
| NVENTI ON Dat abases are the conveni ent neans for
storing the data of a countless nunber of
applications, including all sorts of technical,
scientific, educational, industrial or conmercia
appl i cations. Each database is managed through a
dat abase managenent system (DBMS), a suite of prograns
designed to |l et many users have access sinultaneously
to the stored data by issuing queries, i.e., requests
to retrieve specific information fromthe
dat abase. Rel ati onal databases are often used which
organi ze data into tables made of a collection of rows
or records and where each rowin a table contains the
sanme fields. Relational databases are then typically
accessed using an industry standard | anguage such as
SQ. which stands for structured query | anguage. Over
time, constant inprovenents brought to better organize
the stored data and the queries to retrieve the
searched information froman ever grow ng numnber of
users have dramatically inproved databases processing
ef ficiency. Conbined with advances-in conputer
har dwaPMBT R0 TSk FPNREI NG paRT T AUV PR ﬁFAW%P@eAB%&IéTEa%%QES DATA
managenent systens are indeed able to manage
concurrently hundreds and even thousands of requests
on dat abases containing mllions of records if not
billions of themfor the largest. In spite of all the
performance inprovenents brought to databases the
| evel of expectation of those who are putting together
the information and the end-users of them has grown at
an even faster pace. Especially, nore and

FIELD OF THE INVENTION

The present invention relates generally to software applications that

need to gather a significant amount of data from large databases in order to
answer end-user requests and more specifically refers to a method of
preprocessing database contents.

BACKGROUND 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
many users have access simultaneously to the stored data by issuing queries,
i.e., requests to retrieve specific information from the database.
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nore sophisticated software applications need in fact
to access several databases to operate and provide

WO b@snser vi ces to nunerous end-users. An exanpdBEP1007/062128

such a systemis shown in FIG 1 where a particul ar
software application (100) needs,to process data
gat hered, for exanple, fromthrege i ndependent

dat abaR@E—:ntlbnél ddtabbled #radofléi¥used WBRANGrgaARRbUSt0into tables
answering user's requests ( 130) so that to deliver

sk @fr CPURRlIOn QI FOWRTQSTRESIASIAA WHPre pACK FRw in a table contains
el Fb&lél A51 8 HWhfonal qat%%géisalaré)fthéne[géfcgﬂ%‘gccessed using an
app ere “thé

|cat|ons consi nvent
inodstre nstentiardiatmgaags sucrh as s8@edwhizhbstamas afpe csthuctired query
di fferent organi zations having their own systens ( 1
JU8gB) and which are the providers of i nformation (

115, é%é? tlfh%eeSHstBMt tﬂfr@@fn% Sro% lcfﬁéﬂté}’brgaﬁf%@tne stored

to acconplish’its tas yplca elnterf
dai@ amtithes queries toacdiiieves the heamgbd anfagrbakon osoan lesver growing

d d bl f
ot & USeh Beve drinBinal iohed Ehdods pitassingeiciency.
EoAiRed WiBDa MR8 in JARRBLREF BardWParkh@iy 'sﬁ)‘?ih@dcapamtles current
directly by the end-users fromthe site interface (

lEBO8 datrbasespansgem@st sysieats aregindead dalrle tdendrage epncurrently

BBV 1P BBl B S ol GRS i RERLE RhRid B milions of

FECREEs Findg blllihs ofthenefor e lhgdsti s col I ected fromthe
vari ous dat abases that nust be consulted to fornmat

r espon¥espiteepbphiths Peff@rréﬁ'b%l'mérQVﬁ@QW%lbf@@'tt t@rdsatz@apases the
e@?o S?E?p@étgﬁon f gﬁgééz Wh%dar%nﬁ.ut?lﬁ tsggﬁ%g efﬁl? ‘?%gnati% and the

rovider system
endluserse)oalmdara bés gr&wn lat é'neevteﬁpfa%ér pacd.eBspecially, more and

illustrated in F as |on s the anount

5108 PO HSNGASAT | SObATE ARSIERIPTIS: SiaeChd? daChH. a0onss several
Q568RAkS DUTPLIALNBSBRNER it SRR S AL B fencusers. An
accept a apse .e., in practice

Examplkec ohdrichaai mﬁ’@mstsaysbowel wt F@l ¥ Wbere Hopenieulari software
ere above ne?tloned |n9rovene

f | h
Pulinn, By, dndielS ST8re, Jalh s et o SSRTRR, from three

PidepeRaemIdaRbabas 111 amﬁﬁ@ﬂdOWQZX to 9ecor‘n€ecéﬁa%@%$'d?&werlng
time and the resources rdéw red to execute a (?uer

usershretmesteidOaisottbatiet delivey thamithe eequeisted s @rmatm (150) In
WS BaHRC A ERRpI8T yAUGPIcEP of I kil T dpplibaRIHEdNsiddIed by the
invention, the independent databases are assumed to 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 collected from the various databases that
must be consulted to format a response. Generally, to expedite the
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application, to be able to answer end-user requests,
is significantly grow ng. Al so, the anobunt of active

woreimsnysonequi red by the software applicati on tBCT/EP2007/062128

tenporarily store all the transferred pieces of
i nformati on fromthe databases rr?y beconme prohibitive
in view of the nunber of end-usefs that nust be

piterbdarerus] hesydppases. a dedratetl bAYREEE ndeledt ber information
nore recent sophisticat ed software applications tend

REwides Sryétﬁjm r BV gre shawndith, 1@3)dn e eK@m@lﬁJIOfLE'@rsﬂ of
Hmise @gcg sg/gté?h %rﬁPBaﬂeﬁ:IéeY ofds \Q')\Perllvbgel%nﬁeas the

e |nven I'on to overco

theudt bf um‘ctrhatmm trebtal co1|edtdmefremathmdat\abeseam ardpr to format a
anmount of information nust be glat hered from sever al

ERPRpES dQ thy eRddiserauy A appintellri RIAPeRY imprthe- In Practice, within
RIBRANRBAIL MEN PSS Stal & 8B er&hapbﬁ/e%ﬁnﬁ%g).t@&%u the here

I'S nore specl an o ct of the 1 nvention
dbewvd owmntianedtimpvemente mron@ﬁéomtamwmrdbetyeats the ‘cost’
edi.te th sear&h of informti and reduce., th

60 RPESSING L HAtbRSAn iR nSaionsedier o T RIPSRSTIEG  Hifeand the

RIseipSeEseb Rirebing Sefcurdaeq@y) |sCé‘ﬁér9@|etr|rherht§I &) 8etudlly achieve
object of the invention to péermt that data-intensive

803 t opjeetivepprherntthensutdes nef fcwsuebl thatnmusé e aigsued kby the

ACREARE. T i BBRCEL BrSuaf HRBR < BB, sERRMIR Ay growing

Alboarnthag@monht blneaq@wesm@trnomvmuw@@ vy lthe bgoveRe application to
apparent to the ones skilled in the art upon

teraperadty sterefallt the transfeuedPigees of fifpenalion fiome tee catabases
! PBAE IR0 A QENEE o i RERELAE, st e

%u%ﬁebWﬁMﬂp@Nrt@Ue Thrwsrhomweia:slmatl thesmerereddend sbphlsticated

dI ing | arge anou of standard data contaj ned
éW%rre %B?@a 9pa EOW&RfrgﬂHirﬁg”taG %%’f‘@tn@a? rotQt%Pd users of

fﬁ?ﬂ%lwety\gﬁé‘s !aﬁragﬁa nge% l@sdata are needed

t o answer requests (0] -users i a software
appl i chitisdhus e blMCh@fd)J&Iﬁ afhbei mventiororo asesocarse tthat difficulties

m@g%loﬁleg ar‘1netr|eyabro(\e/%uv(\:/ en a al#gr;]é a%oun t@fda]forma?lgﬁbm(ast 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 disclose a method of
preprocessing database contents to expedite the search of information and
reduce the overall amount of data that need to be transferred 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 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.
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software application are first built out of the large
anounts of standard data. The netadata are stored in

warosnspnedi at e dat abase of metadat a and del | peT/EPR00D062128

the software application through a netadata engine in
lieu of the |large anmounts of stapdard data. Buil ding
of the netadata first consists in determning a

dr ast i gagMMARRdOFeTHEgNVEINTIEINRDat @ on t he basis of a
discrimnating criterion applying to the standard

data. TheniveRuomirdescribss| § relieddoshangdingedagat amoynts of
| Ho@d o5 ehe _
FHRRIRE ol cORSS RTORP 1 y7PIF (26 4P s, fPaiinglloca stendard

datas intbstet.d WIS dargeh emoeings] atf astandamie data tdrer ngéedbdc és answer
the combinatjion of delivered netadata that needs to be

(RBeSEY Of 1RNdsRaraeTed appivarat armlication dhe appiodcat it tl)nvention

[ [ 3 t r [ dikd
Brofrifs FUEE il RRURED, SRtnE e Ridpudls L8ESTe oy the
sefbwlanshapplicatike tse firsé busagdfsioe targe amdunte of sieadard data. The
appl i cation, accordi ng.to the invention.can i,nclude the
SBRei4R SRFanc Ry treciSie dapBass af Fiftepdia’d bllfered to
fHé“%ftv@é‘reoipgl icek&n tiBugrtenetdBtdFenBRetR! IRl $hhfar§gamounts
DRAW NGS FI 1 shows a software application of the

of istandard datat Bleisirg taf thee eretadaize fisst damsipias s determining a

GEPA] FOAFRES shest ik 805 R8N 61 isstginating crtero
epplyPigetootheasthad gl dabalase, e aiasticaly feriuesd e of nsetadata is
contents are processed. FIG 3 discusses the st

f
EKeANARCh 0l NaNe eBostl Sgninsmiteide @ oviont dules) altached to the

i it i n t pli j ;
SBr Bra b 15 Ul bon SRl WIS, ARBPHEffal@ bngine further
Fddace thegmiribinatiers of idetiveradr ametddaipthat ateds tordgeused by the

ossible with the use of the invention. DETAI LED
IEPARINAEHRR f ol | owi ng detail ed description of the
I nvent {0gné eJ;@iliéat"i bh%hé‘%%mr%ﬂyﬂhggﬁ%hgé‘f‘d‘aéta W Eﬁ"line fares
0 ot her

the description i1 ncludes exenplary e I ments,
enth dkke discrisnizatengoeriterion éhe Hoketrigadaies usey Videemtidkets @re issued

so that a fares search application according to the invention can include the

generation and display of a referential of fares as a function of ticketing dates.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a software application of the prior art that needs to access several

databases to answer requests issued by end-users of the application.

FIG. 2 and FIG. 2A describe through an example of a large database of airline
fares how its contents are processed.

FIG. 3 discusses the steps of the method for processing database contents.
FIG. 4 shows, in its environment, a software application implementing the
scheme of the invention.

FIG. 5 and FIG. 6 together describe a travel application made possible with the

use of the invention.
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t he enbodi nents descri bed wi thout departing fromthe
spirit and scope of the invention. FIG 2 illustrates

wo boosiosgroan exanpl e the case of a | arge dat abaBer/wmhme®062128

content needs to be pre-processed to neet the above
objectives of the invention. In fhis exanple a

dat abase of airline fares is conSidered (21 1) . Fares

publ i shed AWEBI DESCEIPTIMRaNi es are countl ess and are
constantly updat ed. Those fares nust be nade avail abl e

to al | Theefdloning detaled ﬂewwtloan@ftmgwntm dggfers to the

p e ob ib
DR EhE My NN Ve T 4Ber BBl i R remetary
émodlraewtﬁpbtrm\emlad)dlﬁfemm aed lpossubter @adcmmgeerma?/ be made to
ssterrst at. n 0 have real -tinme_access to airline
'{@r eIbOdy RS C”gﬁ@ wWiEhayt fePaitig Eem ﬁ\eyswlat 8Pflsicopg of the
HV@HE nagencies, fromall over the world, the
capa AN ty of booki ng reservations and generating
ticketgq |I|Ids@r%té rthrfougﬂugrll é)@rrﬁ& CfWépBQ e(d?‘%f & database
collectiVv by avgrou najor erna

ahobé rcmterﬂdde@stts Be ple- pﬁodeased tcamnleétathe at&i\retcmjectate@ of the
from m)re than 500 airljines and. distributes t
INYEBHeRt INdhis: @xarpilerd daiabasa @ sirtine 6%ﬁef5| '%lcﬁaﬁ%red (211). Fares
blsilonBy SRFCS: coBYFlesa8R EbARERT gl 2R chRBhRT updated.
onpani es; under ft orm of ar ge ata ase t
kbpse ufpo@et adusti bei matde aﬂv%@rlsleomsredlt itloen ad ctorse ddintthantrpvel and
ower f dat cent dat apas t ha
Eaﬁﬁ%qr‘f‘atane@ usa Fersci e e gResr 48R RREpn Hetegrs (GDS) and
SinBufe?CRISBytiont s t@rﬂ%a‘é@R@()C%S' Qh? 6fosé\5@'aﬂlﬁ?’8ﬂ3r¢ét§ry large
war e ap Ilcatl ons of the ki nd discussed w t
Qomnutehie Sb&tek@r dbat reast iton havki se@lxing| acedssa toaagbne fares,

IR A bR L ATl O SETRRR o & Y i over the

Wenageieddpabilitg B boskidg redmsatidreesaisd gehbifing @¢rétsof
expertise ( 112) to maintain contents current and

per f or RRfKEaff ;Blhtﬂishur@ofcbﬁﬂianlyegl PC@)S%onéétn}%%ﬁmfed by a
a de-facto standard because of s worl'd-w de use
gravipeot majgstiniernatienal eénliees acallectsaaisiner tasies @ndi facmselaged data

b e B0 ahlo S8 RETTEE S G FERHER e vavel inausty

pegisipes nﬁ@u@m8t &Bﬂ)srseotré\nal aageticidsC ahar trawsllreRaéd Wompanies,
since this woul act all the
under the form of a Iarge database that is kept updated within an always

operational (redundant) powerful data center. Thus, ATPCO 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 performances at their optimal level. Also,
it becomes a de-facto standard because of its world-wide use by a whole
industry, the travel and ftransportation industry in this example. As a
consequence, its contents conform to a standard data model which cannot be
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ot her applications. Even though database (21 1)
performances are maintained at their best level by its

w@oousns®OT at or s, sophi sticated software appl i cCBCT/BP®07/062128

t hat handl e datai ntensi ve end-user requests cannot
answer themin an acceptable el agsed time (i.e., a few
seconds) when too many pieces of i nformati on nust be

eedhgsd 'bansldred e asssHitllamapprealivhadiases thiSwated irhgdct all the
the reasons nenti oned above, database itself cannot be

aieseedliedidsst ter fit a single software application,
per t or BLdlT Mgl atBRsd 38 PGSR RS 3y 8 TainRined at their best

kwebbyiits gadnoinish@atorsy sophisticated softivareragpléidatiodattiadEatsendle data-

204), part of the software application (200), is then
é&lﬁ%r‘%ﬁe gNdwser reygRis SQP@@HﬂSé{YeréQGWp'P@M%ngRt%b'e elapsed time

'-I ‘ ; . e . at
558 ) R\ i TR 9 ARy colect
ahe progessetbiom dfe fdatasasendines,afdr aheerelasons trhentioned above,
TR EBRSP ool chanP b ERBRRISEI0 elist 1 Bi3ag e Rafwers gpplcation, pre-
pRItesERGest thy ddisoanptbshisomust BE pitdrMadBehen ee éatxpected

earlier, part of the software application and ained
ek o inagiarmandas.abaserdingetoiiee invention: smirdewnediate database

(AR, Bt o B0 SRR RO 32005 6o ReBThE T Figoe. i e

pafidure eeingdler gsexpidbiilnatraenshé nsveridnothid aitermediate database

conbi nati ons. The en%%ne i ncl udes a reducti on nodul e

(28 condainsdnelafarghdhrtare pulliedif) mytmitthediuge amount of fares

R, APRIE o, B MAndicoPBRES WebBEE @RTY 15|55, apove.
hMedaferdsafaliosy reeddrahiatic (@ddctionaé faves etos deprooneitieesd by the

fram ng the netafare engine and sparing it the
@Bﬁlﬂﬁf’ﬁ'gf‘i on of vast amounts of fares. A great deal of

conpl exhg Yehgind AHBRHOYES A¥lidFe IR @%Lg&ﬁha@ dpPlication and

ease netafare engine conputing tasks.
ampeck At ateessing tie thwmbalsey besahesthe whetefaraldngime &203) tailored

%25@%%% %ﬁ%%ﬁ{)(&e{ség iggrrﬁﬁfgngeggtg%\%g%gé, i(r)mfste%%tgf {h% %?es 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 possible 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 software
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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appl i cation, opens the door to the devel opnent of
applications that would not otherw se be possible

whewansoof the huge anmount of data that woul dPeTHER200D062128

be fetched fromthe standard dat abase to answer a

singl e end-user request. As an exanple of such an

application, in the travel industry, search engines to

Becdssiblé aBt snpioReVROY GaMEDWebESIRRCAR Hevise@WoCcHsd good travel

flight search engi nesaccessible to any one fromtravel .

ABPOrdynites. e eery haughdthes ¢fflﬁl§ngb(5@eyt Yakyepignificantly from one site
r =Y [

RPBRIGUBE Ry oo sk PRl 151 RES SFaFRity TRY., Y6t cost) to

fiydreed argivem origirt toug deetsin dpgtdtiont By Haveein, cdnawestthough that

cost) to fly froma given origin to a certain _ _
Hesp Ha&thfoS Apturﬂgq%y, & s ?H%‘@&ha'ﬁwﬁ‘tr theecurrent ticketing

eﬁ@fAleeﬁqitiSEe& eéalﬂl_rié}?%g%l Fa‘?%ss,sﬁsgfefc!ﬂalﬁ/?%iirﬂﬁeﬁaereé(Have a quite
the current ticketing date. ntioned earlier,
compkeEx staraksre axpte @alideyof ookingasanze g haves siggilicaetly along

onpl ex structure and, the price of baoki a sane. tri
st Fohi prattater youwRg” [, dip e M JBR° York o san

ERddc®ogrg round trip flight from New York to San

Franci sco: [ NYC-SFO - CO0018 - 23 Dec. 2006] [SFO NYC

- [BEPOIEP - £Q0PR8 . - A0BPCi 20kt priced at 533% with

f 3686-H¥KL obok 6 V2S3Fbeand2gdeket i ng date on Nov. 04,

2006 while it is best priced at 937%, al nost tw ce as

IPubRst REoemHh, atwb3HD fveite JareRKINCEIBENKWERSBE] andl ticketing date on
N'OQ/!(S&,' quﬁ'éﬁ% s Best pﬁ%%duéf?g? %’ﬂlh@gf%%é ?Eemuch though, with

correspon ata are resen

fires (NKWER3 BN BEH3H] aneisticketiag clateeoqiDers 22| 2006.
assune that actual booki n_g date (ticketi n% date) is
the cuflRONIHE CPITESPORGIRY e \iHeredealht Rrgsent in the standard

¢ ot . . ¢ _
SRR (£20°5h0A GiahoboRen bl iéthlal B6Fno oae
gmbdtihg adegk) appiloe teurraéntesndiase | Ube omme ivdeen ceavdhats performed
he/ sh | d _have to. pay for certaip flight if

(e Tied e RBEFBONUGRTHa R 46k 8)ake i 5P 40 fgefore, @
trivOePkodInd a6k 586 taREl %'p?@?t@ﬁ*i_tieé Rt fi8t NWOIUEE: of what he/she
travel er has no"reference to which he/'she can conpare

woeld haw&atq pay fort ainertaiaslighir if baokipgreererpastpdried dewhat he/she
\?\/%%rocﬁa\?engéiaelf booking had been anticipated. In other words, traveler has no
reference to which he/she can compare the travel 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 builder (202) can easily build a reduced
intermediate database of metafares (204) from the standard database of fares

(211) as shown through the two following examples.
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The only reason for which this is not presently done
it is because the anobunt of data to fetch and process

whyooslossospf t war e application, a | ow cost fare BEBER1007/062128

engine in this case, would be nuch too | arge since 365
possi bl e ticketing dates woul d hgve to be potentially
consi dered. However, applying the schene of the

i nvent Fpsy, exdiBpleRisimias it hWersté@a) frss ERAPUYarklQAP7) are

a reduced internedi ate dat abase of netafares (204)
gvalablee standard database of fares (21 1) as shown

t BaRHON Bt st Wowf Ol iV BG eX@ngses pRrkSJpAYPPhB MIN MAX R
assunmes that two standard fares (QAP4 and QAP7) are

a®adPfabl e. FARE BASI S OMEYRR BREB PEN DATES/ DAY&t2Up 1M R
Mohp#AX R QAP4 172 Q NRF150-04#F | M R QAPZ 150 @.86F -1m R

- 7+S I MR Because the two fares share the sane
Braausa &re svo dereseshaspithe amgrshatactgristigavaxeany for amount and

BT Tbehes el Mo BT B SR o e A5 stancars

AregacJollowst) EUR 172 [from -4 days to -6 days] (2)
EUR 150 [from -7 days] + comon characteristics (MN,

VEREeBagisi  AEQAEsi ng this metafare for a one way trip,
anfodntiepar t(a) eEdRt 7201 £ke6lh. -9 days?@06-§ addyay ng

options are all abl e: AFQ (2),, EUR 150, ticketing
before 25JA ’(3?1345%0[2@%“-‘2')7 ®XF) AFQ (1), EUR 172,
t kCkemmer) cddfaract@bil/ds (MIR, MAXERB - 6 days) and
fore 28JANO6 (i..e. O FEB - 4 days)  In_ another
EEHM‘F%E‘Q #@ﬁrm?é’f%§ feRarne W@(F‘E!P’y PP derprivipdals og geb- 01,
8006 k&l RAAS: oéﬁ’&% BASLai@b(EUR RT B PEN DATES/ DAYS AP
M N MAX R I

210 MNRF - - 1+S IMR
AFQ (2), EUR 150, ticketing before 25JANO6 (i.e. O1lFEB - 7 days)

AFQ (1), EUR 172, ticketing after 26JANO6 (i.e. OlFEB - 6 days)
and before 28JANO6 (i.e. OlFEB - 4 days)
In another example, four fares (MAP1, QAP4, QAP7 and WAP10) are

considered:

FARE BASIS ON EUR RT B PEN DATES/DAYS AP MIN MAX R
MAP1 210 M NRF - - 14SU 1M R
QAP4 172 Q NRF - - 44SU 1M R
QAP7 150 Q NRF - - 7+SU 1M R
WAP10 126 W NRF - - 10+SU 1M 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 - -3] / M
(2) EUR 172 [-4 - -6] / M
(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 rules into metafares in order to build the metafare database

(204), a reduced database of fares which can then be interrogated by the
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QAP4 172 QNRF - - 4+SIMR QAP7 150 Q NRF - - 7+S I M
R WAPI O 126 WNRF - - 10+SUIMR Since all four fares

WG basesgohe same characteristics except for anoP@L/EP2007/062128

booki ng code and advanced purchase (AP) a single
net af are (AFXAP) can repl ace all of them as foll ows:
FareBasi s : AFXAP Anount s/ Booki n (1) EUR 210 [-1 -

rrﬁitaﬁaré/lé in&EYR03Y 2f[ the &oktward/ a@llcﬁhlﬁh 1p0}iéu 7of thé9]standard
Q(4) EUR 126 [-10] / WIt is thus the role of the

ﬁ@@@ﬁﬁﬁ@fﬁafiﬁﬁder (202) to parse and aggregate standard
fares and rules into netafares in order to build the
met af aflee diepd afethe20wihod thredgbewhitit mﬁafar@fbuﬂldeesabtaln the

by, th f .
B 3 I o LS8 PR 5 bR AP sBning e
picved asbled Afahastariartl 8RS ddtABasé &P se®irniing, @’ﬁf‘trﬁ@@ass of the
t hrough which netafare builder obtain the net af ar e

Heketiogalaies, @ﬁe@{erznetaﬂaf@sfaﬁrr@ad%p@r;;SIptelbsoyowﬁgrlrs@ glso all the
e SRAENEE & e DL ARGIed LSS i Ry Hobarane e, the

abas det éerm ne, SIS O | cke

datoesated suliesveeippiied diyahe owaer vhte peedald farbs/ database to create
consj deri n%]aal so all the rules attached to

peYI rEsRe HOM e eXRTNG REDfighesd BQ%MI@'%@%P%@%@ a fare include,
h SerBoa Y BmeTh e yaeted, Ralehiy i ey wini o
téeraiexiasge rof datks D5 Uemomradisw a Rtoesver MaamameirzaryaTharfﬁrst step
LDEDIES: Pl Qs B FlBe SR A o the £BiBs Sou e RHREES B combined

b BF1 RletsardOlitRIMPYw<a Stop-over in an itinerary. The
first step (31 0) thus allows a dramatic reduction of

the faFSﬁoﬁlﬂgh%hl&bfﬁpﬁgfrﬁorﬁ%a ”fSQn W @-’a‘\% bB how fare-by-

net af ares w ' oW ng exanp e ex
fulewodstrainfscanedoareedar BrsDBtephow f ar e- byr ul e

FareBasis : DISC1

Base Amount : EUR 120

Adv Purchs. : ticket at least 5 days before departure
Stopover : surcharge EUR 60 each

(fare-by-rule) for stopover surcharges, discount 25% for TKT

date 01JUN - 30AUG

Such fare data should be expanded in two metafares:
FareBasis : DISCl-1
Amounts : EUR 120 [01JAN - 31MAI]
OR EUR 120 [01SEP - 31DEC]

Adv Purchs. : ticket at least 5 days before departure
Stopover : surcharge EUR 60 Each
and
FareBasis : DISC1l-2
Amounts : EUR 120 [01JUN - 30AUG]
Adv Purchs. : ticket at least 5 days before departure

Stopover : surcharge EUR 45 Each
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constraints are parsed in first step : FareBasis :
DI SCI Base Anmount : EUR 120 Adv Purchs . : ticket at

wo eashs®dotays before departure Stopover : surcher/ge20Eifhs2128

60 each (fare-by-rule) for stopover surcharges,

di scount 25% for TKT date O01JUN -, 3CAUG Such fare data
shoul d be expanded in two netafares: FareBasis :

DI SA - Théngabong ste@Ugjﬂ@Or’r{lﬁt HoWeved lddrhéh&R n7d2@ne above
[O SEP - 31DEC] Adv rchs. : ticket at | east

Pembes anﬂﬁﬁﬁfaﬁﬁ% (Bk1g povsder tos adisphfigketinordae 'E’Eﬁfha|§r’f=‘d> that all

(e hreatBh by, e MR Rleh, pals Sfu 805y e Mg, 8P iFstandarc

Satapager of. farescmatuhgagELRJtﬁat ﬁcﬂhiéhee&mcbmbrstmay (r3gfh an M2

nmust however sonehow expand the above nunber

Hﬁﬁ%ﬁépéén%tﬁ)fﬁr?s tht%d\/@& Mloit gfpaits at g PH@bééPé created fares

f‘ttﬁévﬁileﬁafé st H%E)ab%l ﬁ?t@&{ %\%vé %éﬁ%%%h%@ i B standard
can sti he rules o he standard dat abase

datafoasesaffamletsisodgat 2t pul iefstitl treesecond st ep may

return an M2 nunber of netafares with M2 > M1 it

r emai n$hé Hallowihg examipe explaineabadmietafasesodret imedified in second

net af ares dat abase is much | ower than the ones of the

§Rndar d dat abase of fares so that M2 " Nis still

t FHeepddres f Ol.1 pykdD-exanpl e expl ai ns how netafares are
nodi fied in second step: FareBasis : DI SO -2

Amounts : EUR 120 [01JUN - 30AUG]
Adv Purchs. : ticket at least 5 days before departure
Stopover : surcharge EUR 45 Each

is modified into:
FareBasis : DISC1l-2
Amounts : EUR 120 [01JUN - 30AUG]
AND 5 days before departure
Stopover : surcharge EUR 45 Each

In this example we see that ATPCO constraints are expressed into ticketing
date intervals.

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

For example, the following 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 [O1JUN - 30AUG Adv Purchs .
ticket at |least 5 days before departure Stopover

waeosissyge EUR 45 Each is nodified into: Far eBesi/EP2007/062128

DI SC -2 Amobunts @ EUR 120 [01JUN - 30AUG AND 5 days
bef ore departure Stopover : surcﬂarge EUR 45 Each In
this exanple we see that ATPCO constraints are

ebpfeseajs |3raho ticketing dgap7intgapval s. TheOOORURI se

proces %g[:i 2ﬁ| | di B%pg | d%aAfwt he net % EUR

cSABT na i s@al e bui | di ng 24l

b { t
Possi bFEGﬁF @EB@ B Bpheryria £ ek Spare aditsetion (490) of the
kiot rR¥@EBbSsiblesy fh%' hsbNB erRhahfy 6f tﬁ@ﬂfﬁ\l’é’iﬂb‘ﬂon bui | t

on the_netafare previously described and conposed of
two onéhagvesatynapnlicatipmAQMNINGFITR icompder fSystean t(#Ag), now

Pifldes" S 2 EReni8, heZBamPRhENG, 29 (BRsrE8y in°FIc Aty FiG.3;
nafeRy a3etdrhliesfdanabdsd (40, 4 nwetdfades BOIIdAR402) Q‘\‘d"é metafares
322 EUR FIG 4 depicts in its environnent a fare

§@9‘f‘§r(49§blﬂt%{t&‘r6r\a'(%@(ﬁt reflueing S@mﬁc&i’ﬁhrethsc%ﬁ‘i)wté)f&?ta to be
f e f

AR ARG o BELRED SEB obRa BHSOME kit BA6RbLg uncions

madeudeallahjie ctanthenebdjejserae of ampanpravedawebesits itbedaka it more

liactite P Sadaighy, das a?é!é)ya"'gﬁd@t'r}aé?ﬂig 2PRSaroReIckethy dates.

ﬁ'ﬁgl’ﬁnppllz?ﬁdn %ﬁw%'rgf(%@} ?Ugl'é' g@?ﬂﬁ'éhérﬁé of making

anou meni pul at ed b searc
apel thedtalloticketingedates| ioyiling oy tiaen cequdsin dssusts bydtie end-users

fﬁa’ﬁjgl abd ﬁﬁfﬂ% ;t)ro%eggedd lé't?ee r|rTc’deed avall'anpe ?Vedtﬁl\ée*r)nesfallares %atabase
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 lowest 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 routes 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 handling 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 travel 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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attractive. Especially, netafares allow taking into
consideration ticketing dates. The application

wa@ odosinssve7 (401 ) includes a nodule (407) in cheeDEPDNT/062128

maki ng sure that all ticketing dates inplied by the
requests issued by the end-users 2(450) and bei ng
processed are i ndeed avail abl e from the net af ares

ERIrRbRiDEraN INW-& ofle B BaA Hraktibbo 1d i heindfthe pa of Apr|I 2006
standard fares database. This enabl es the possi bi

and deturoiagi togNews¥ork arauns kred29's é?rfsAFéf”r%Q eThermebfexample
V\ﬂ%ﬁér Wo @H%p?agJ i H oﬁﬁYél%?atlor%nlnﬁmlldgcjﬁ a%v‘éhence leaving

descrirb OW N ures
and uétuomag aatedomn Ithe daysu suakd |a|tely @emrbta nudafédrebe sbiected travel

dat abases (421 fli stemto det er m ne
faYR e-E eaﬁ‘dﬁ(ea@m%”téib%ﬁ are eoﬁo"f’ 5’rtg‘i‘1\t9é aple %ées found by the
9%6&&% &fé{s%ef]d“réh gﬁpﬁﬁe ? trﬁ’é Ethﬁt t?ck“e@i | £té& | j Er a¥&lember 3,
tion a ase

get their inputs fromthe
pO0Y i(Di&t). Afccondlrmltcstr(em%entlarhmean|neidimﬂaynﬂrfmeloeportlé\sltles can

GORe 0,58 ARG ol I L5 (PR sl bRt rres
b rhiae (P @Vb&Hﬁhé’edT%“Ftth@%eﬂare HANGY ST an BsBfuAE 86wERNpossible
al so be managed directly through an agﬂro priate

fareet.eadbe(lagept opssihte Eamatbat;et wan@ll rasiside ttpyobtain for the

RS e SPa et el I, 8 et YER g e (511

dag LRt Pb@gilbﬂi folr& Mg s sesvitiv f eIviaBaiR foalcurr@nt ticketing date
advantage of the invention in the franmework of

&?&)\ﬁé\dethﬁdQWieébP%ﬁﬂ\b@sfa@ s §ddre ticketiagidate (51@11’5&9 user of
e n‘gbﬁla <'[’ibn'c,s'an"" cﬁtveﬁf‘énglglnéd?ﬂpér%ethgeﬁ‘\;a|I%15?atag9'(fbrﬁ)ortumtles

i ons of fares by trave

tohthe t&eirnaisel,ble:cneedtspdaﬁeel m&hassfenmhai d—lé/ehehlearasdhan‘today’s
venber 2005 where an, end-uyse f the p at i on
S POSIP G 141 | 1S 1 PEAO NUva ol k MiBSeshnGey Shei G of dates

kleﬁé‘ 5% d’ﬁ'ig?oun Cﬁrpﬁzgz%ﬁﬁglp%b%egp §a| rf§rfe“¥sg\p/89cht256$ for

thaseplates vdiile hoday suwawebt cﬂa@m)fayfewenmms 26@1’6 Snd-wsenalso learns

ngl.uil n for C nvz:l&léLII ce Ie in a;a:i re %bg?onigﬁigfé‘ttﬁ% date is
bbﬁb@heé’%re Tierratith ﬁ@%@bncba‘-’tﬁé@de@k/ ﬁfeeabblﬁ:dn@ﬂﬁﬁét can be
aval | abl e fares found by the associated fares search

e disntayache.ge iy disking @k the ersalerreespandingusvARtie?3™, 2006 /
ﬁ\bﬂl 29™ 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
postponed till the 25" 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
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:



2005 (501 ) . According to the invention the nine
di spl ayed fare opportunities can however be nuch

wendvansddr Wi th the concurrent display of a | oweSt/EPBN®S62128

referential (51 0) conprised of three fare values: an

absol ute | owest possible fare, i,g£., the | owest

possible fare that it woul d be possible to obtain for
thewitRRURBAt Isfd|§§lﬁ9§6 igyethef caagrder thameid imdliebt tay batdopportunity
current ticketing date (51 1) ; today's | owest

postl Bick fosrtae; 'ﬁ?%ﬁ*@@@tﬁvr@\/\bﬁoﬁﬁaﬁxP ing jtoyderarting dadetof April

tic e | owest possible fare for

a fg?ﬁ’rée&% | @éé? % é SIU% 5 ’3% End- user of the

apptodagts lowestavaimaide woml%ﬁi%hignerdbarmamﬂy’il&)west possible fare
ava|I ble fare opportunities to the best possible ones

d|59 in the referential. He/she | earns that
t.od '
o RS et BBl Bt ko i e RN 1 Yhatlfplestand

Si nﬁ&uﬂeolm&tst farei drabletsf (2663 iversus 1602268 196%)tthuddeture lowest

25080041, 1RcaR iy G e eRaco APHInEOdGH By EeTIags i is very

couagsgﬁpgﬁ;Agnpggwgépg¢@b(ﬁﬁ9195$ if ticketing date
IS postponed. Mre informati on has been gathered by

the application that can be further displayed e.qg., by
clicking on the case corresponding to April 23rd ,
2006 / April 29th, 2006 (520). End-user is then
returned the graphic (600) of FIG 6 show ng the
correspondi ng evolution of the | owest possible fare
versus ticketing dates. Therefore, he/she further

| earns that booking would have to be postponed til

the 25th of March 2006 to take advantage of the better
250% fare since there is again a favorable ticketing
period (61 0) starting that day. Al so booking could be
possi bly del ayed until a few days before departure
(however, with a risk of not having any avail abl e
opportunity left at that tinme) in an attenpt to
benefit of an even nuch better fare whose booki ng
period (620) starts on the 21st 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 nuch better position to nake a
tinmely decision:- within what is displayed by the

cal endar there is indeed a best opportunity
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to pick for the internmedi ate row corresponding to
departing date of April 23rd , 2006 i.e., 256% versus

WwWQaoR$/058901 oday' s | owest available is only 6% hPQghgP2007/062128

than today's | owest possible fare of 250$. - today's
date is not the best booking dat1e conpared to absol ute
| owest and future | owest fare armunts (256% versus

150% E? )~ D E re | owest booking period,

starti April 2006, is risky since it

is very close to the April 23rd departing date. WHAT | S

LAl el ddStor handlliRgti&vee érﬂbuﬁ@%"ﬁ staAdARy Gétaaéﬁ?ﬂéhéd% at least

standard data contained in at | east one dat abase

eoefetahasg canfernyng el ardanidard desasnodqel (4 1Y), saiddage amounts of

P R BeRen ey B PR RIS SR O T 1 g ottware
éﬁ@lﬁba,noﬂqzm@) %bng;nslrg';l ding (202), out of said large
anounts of standard data, a significantly reduced

anoyitding (%Qﬁ@t%f%@bé@ebé{m%@h% sPEtaMIafd data, a S|gn|f|cantly
application; storing said nmetadata in an internedi at

dat m@@dmmtaﬂm@taqm@seaﬂ@ by seidhgpftvpars)appdication;
net adata to said software application through a

met sivaing sargimetad@o ) annntermeadiate daiathakbea g enetadatat (2087;
standard data; thereby, allow ng said software

apptelparingn (206)ceaiki thestadsiah td asgidr saftwanat sap@flcatlon through a
standard data to _answer end-user requests.

et AStAGRE ANgiNty(A09) &) &@wﬁsafmé@r@ﬁramw@@étaﬁdard data;

bUI | di na% said netadata further conprises the steps of:
therelyri flioMdna SaldangM%el gpplicatier do sensiger muchdar geroamounts of

E%E‘P?ﬁﬁag& OBS%Sg\}é%r ) é@trégg% giterion (31 0)

ATl expandi ng said
drastically reduced set of netadata (320) to have them
2t Thé reethbdradcogding ta cketn Divhendiashatster béduliding aaild metadata
ﬁﬂtﬁ ndard data in said at |east one database. 3 . The
&Om@ﬁalt'ﬂ\%s§e&sc‘?fal m 1 wherein the step of

delivering said
determining a drastically reduced set of metadata on the basis of a

discriminating criterion (310) applying to said standard data;

expanding said drastically reduced set of metadata (320) to have them still
conforming to a set of rules attached to said standard data in said at least
one database.

3. The method according to claim1 wherein the step of delivering said
metadata includes the further step of:
further reducing (201), in said metadata engine, the combination of said

delivered metadata that needs to be used by said software application

4. The method according to claim 1 wherein said at least one database of
standard data is a database of airline fares for the travel industry (211).

5. The method according to claim 2 wherein said discriminating criterion are
ticketing dates used when a travel ticket is issued (310).
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met adata i ncludes the further step of: further
reducing (201 ) , in said netadata engi ne, the

wa@ooniopsadi on of said delivered netadata that nPe€DEP1007/062128

be used by said software application 4 . The nethod

according to claim1 wherein saigd at |east one

dat abase of standard data is a database of airline

barmeR hmthbdmeaddoawag fondugt oiye (AFlthk) prevBous Bmm%ew@dem said

according to claim2 wherein said discrimnatin

spftware @WI@aEOB 15 @é@feﬁ;gswpfé@p@%@qm@woa Irtqllaﬂ»@g the generation
0

BhE Shpafal SREfertdt Yl hes (I ER E HE TS el oing Bbtes.

application is a fares search appllcatlon (400)

VndThﬂadinn@hbdeangd'rr@t toncland Gliveipérain clic retdrentait ineludes an

of fares (4Q9) ve sone of said ticketing. a.es. 7
Shsvlileriate ReRTPE: Tyt GresPeriv Ginefuah Agiaity and curent
fistetingrddtel(s1 e udes an absol ute | owest possible fare

[ rresgect Ive of actual availability and current

ticketing date (51 1) . 8 . The nethod according to ’
8l dhenh Be ateordiiadiar eledmehtwhareimeasiddeiereptialy nsludes today’s

o433 PR B0 il B By R B BkalioasBig 2>

to claim6 wherein said referential includes the

Bomstmethedidmlcero‘lm ¢ tlim® Whergie shidkféiengadiatiides the lowest
hod, according tg clainms 6 to 9 wherein

Pﬁ%s'G'iesfﬁf%lﬁpr@ffugﬁpd'cﬂ‘é?"ég A @13df fares further
i ncl udes the optional display of a graphic (600)

$0OThHE %élﬂo@‘é@b&ﬁirf{j‘tooél?lh%’\@% ofvi thWeSd4§pI§%|of 88iddeferential
ticketing dates ares search system

obﬁqxesﬁuﬂ@ermaﬂedas:ialpe eaptiooel diaptay 0f aagramra@%eﬂ)aphowlng an
rding to ne of the clainms 1 to 10
o) BB R Forgs Srsith Al el dBeSing dhefn s Comput er
readabl e storage nedium conprising conputer readable

¢odp fResSchth s@tehnNHG), b@ﬂ@)frls@@erné@ﬁ@t’écﬁptéd’r‘f@b ch®ying out
operate the nethod of handl | ng | arge anoun

gaethaterdoidhe @@B@@@@Pﬂ@'@%t%ﬁ@y ehe Oéth ﬁ'@'rﬁ$ éltﬁél 01 to
10 .

12. A computer program product stored on a computer readable storage
medium, comprising computer readable code means for causing at least one
computer (440) to operate the method of handling large amounts of standard
data according to any one of the claims 1 to 10.



