5 10 15 Method to keep coherent a travel shopping basket 20FI ELD OF THE

| NVENTI ON The present invention relates generally to the field of
dat a procwe=ngi241m particul ar for inproving the qualitycofErdabasesbs ai ned
froma plurality of sources. One application is the processing of

data connected to travel reservations, and nore particularly, a nmethod to
keep coherent the data of travel products in the context 25of creation of a
super - PNR (passenger nane record) when independent travel products are
updat ed. BACKGROUND OF THE | NVENTI ON The term PNR, which stands for
passenger nane record, has been originally coined in the travel industry by
airlines to designate the collection of records held in 30 their
conput eri zed reservation systens and containing all the necessary

i nformati on about their passengers and travel itineraries. The term PNR has
then spread to the whole travel industry eventually applying to all forns
of passenger transportation and possibly used also for other travel
services including, e.g., |odging. In practice, PNRs are often
created and nanaged by a few global distribution 35systens (GDSs) from
their large storing, conputing and networking resources. |Indeed, 2 GDSs
provide on a world-wi de basis travel services to all the actors of the
travel industry including airlines, traditional travel agencies and ot her
onllnq travel service providers. Such a GDS is for exanple AMADEUS, a
Europegn travel service provider with headquarters in Madrid, Spain.

5St andard PNRs may however only include the travel services offered by

whi chever travel provider is issuing the PNR Hence, if created by an
airline, the PNRwill only possibly include flights and travel services
provi ded by that airline conpany. GDS created PNRs may thus include a much
| arger scope of travel services since all offered services of the trave
conpanies affiliated to the GDS can be part of a single 10 PNR Typically,
a stardard GDS PNR i s dllethadyo kexpsiohesent omprelsbdppifg baskght s, car rental s
and hotel roons comng fromany of its affiliated travel conpanies.

In spite of the greater flexibility already offered by GDS PNRs t he
expectation of travel ers goes well beyond what those PNRs can presently
imbed. Ideally, travelers want to have a single view and a single interface
for their travel packages. This 15 assunes the possibility of including in
t he packages travel products offered fromindependent travel sources, i.e.,
fromconpanies not affiliated to a GS |i ke the |lowcost air carriers. This

al so sunes the possibility of inmbedding |leisure travel services that are
not p of aﬁiJééﬁféﬂﬂéﬂmﬂéiéﬁﬂﬂnust be booked each through a dedicated
provi der €. 0.The@pRiseMt #Rentin OIS gmaréaryumseﬁe fibR fofl ddth | prbbdssing, in
expect at i on, the travel = 20 industry has pronoted in the past years the use

of a nore Wﬂﬁréort'mwngda%ﬁaaéye %a?ta@@Héﬁ% ?9|Uf%'1t3é9frsé’é|r0@§ under the
name of super-gf¥Rapplication is the processing of data connected to travel reservations, and

more particularly, a method to keep coherent the data of travel products in the context
25  of creation of a super-PNR (passenger name record) when independent travel products

are updated.

BACKGROUND OF THE INVENTION

The term PNR, which stands for passenger name record, has been originally

coined in the travel industry by airlines to designate the collection of records held in

30 their computerized reservation systems and containing all the necessary information

about their passengers and travel itineraries. The term PNR has then spread to the

whole travel industry eventually applying to all forms of passenger transportation and
possibly used also for other travel services including, e.g., lodging.

In practice, PNRs are often created and managed by a few global distribution

35 systems (GDSs) from their large storing, computing and networking resources. Indeed,



Hence, the final objective of a super-PNRis to allow the seanless

conbi nation of different travel conponents, bundled and priced as a whole
in real twoeptim24iesponse to the direct request of the PCREPROIOMOSISOREr O
via an agent of a travel agency. Even 25 though this final objective
cannot be acconplished in practice wthout having to go through

i nternmedi ate devel opnent steps where single travel containers are devised
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25 though this final objective cannot be accomplished in practice without having to go

through intermediate development steps where single travel containers are devised to

best accommodate all discrepancies between the various aggregated travel products

the final objective is indeed to prevent travelers from having to plan and book the

various travel components through independent reservation channels issuing standard

30 PNRs. The intent of the super-PNR is to avoid multiple registrations, payments and

independent bookings that must all complete successfully to obtain the complete
expected travel package.

If it is potentially of a great help to the travelers the implementation of an effective

super-PNR is however only achievable if the problems posed by the aggregation of

35 reservations coming from independent sources can all be actually solved. Beyond its

initial creation, modifications brought to a super-PNR need usually to be handled with



25 super-PNR data structure that allows the aggregati on of independent
travel products while continuously keeping coherent super-PNR contents in
spite of wpadaties240ssi bly brought to the independent tr &¢elEPRol0dsss by
their owners. Further objects, features and advantages of the present
i nvention will becone apparent to the ones skilled in the art upon
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I ntroduced here er.
as a super PNR-gathering data obtained from various sources, especially to take into

account possible changes brought to some data.

Whereas the current systems assimilate such sets of data to static elements, the

invention provides with means for updating the data comprised in the set of data, on
15  the basis of changes brought to the data of at least one source of data.

One feature of the invention is the use of attributes to manage the changes
brought to the data, at the level of the set of data which is hereafter also called cluster
or data cluster.

A correlated problem solved by the invention relates to the storage of the set of

20 data.

To improve its storage while enabling keeping coherent the data, the set of data
is advantageously stored under the form of a series of records. In an preferred
embodiment, the set of data is restored by a de-serialization process.

It is notably an object of the invention to describe a method of creating a new

25 super-PNR data structure that allows the aggregation of independent travel products
while continuously keeping coherent super-PNR contents in spite of updates possibly
brought to the independent travel products by their owners.

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

30 reference to the accompanying drawings. It is intended that any additional advantages
be incorporated herein.

SUMMARY OF THE INVENTION

The above objects are fulfilled by the invention which provides a method of

keeping coherent the data of a set of data gathering data obtained from a plurality of
35 sources, the method comprising the steps of:

= synchronizing the data of the set of data by:



the set of data is stored back in a database of sets of data under the form
of a series of records by a serialization process. the set of
data i s reetoried241pon request by a de-serialization pro®esEPRolonsishe
15series of records stored in the database of sets of data. the
aggregating and correlating steps are driven by a set of rules held in the
set of data. the data obtained froma plurality of sources are definition
data of travel produec-'vio@tjaiart@dngemraamompaltdrtdyvioé otorm/murefervi ce
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t he passenger éa%\ﬁg rbes Sm? % f(s)qatéaggrrents and attributes. 25-

for eabh passengeb rtaamfdrracngrtde data atneng;nfs islegenotadtiribgtes of éweset af data, r ecor d
0. e DooKI N9 ¢! USfloureilh b PRI A S gBL AR n g 2 ok vt h

sai d passenger narre erm ni ng what changes
have been br ougidrretnting atl a#irilmites efr the cet qurdata zammsﬂ eattethdelby:ni ti on data

consists | n scannl NG, & A3 SE N BRIECAERRY Sl edOggl oL ng what

segnents and attrirbutes of “sal assenger na récord’have been renoved or
added by the travel rsmoviingeiuphaamotmmbutes from thietset ofingata.ses t he step of

det er gipni ng \Qg"ﬂ%d%&h Id o"llttr?g mQ/ nﬁcn} m%gqmtrﬂg r%l{]l%g i ?%‘Hr?ﬁj aqgeg?gitgrln%ﬂv

renmoved and 15 e nin Tink
bet ween eavénnegivoé er auotwdalbwofdhefoltbbvmg:&ﬂihonﬂdifergunetsumtoelucmhbraaftdreast one

segnent of at_ thg%%f %Pé]ﬁaeQ%gt%%wggckr]ﬁ%edaﬁ%a OF sets of dat under, th& fﬁrﬂf&‘ré S€s

storing the |inks cluster ron furt
di scl oses a sgsieent r@boﬂde@piaruynehﬁwoeptoc'eis& dat a of a set of

- the set of data is restored upon request by a de-serialization process from the

15 series of records stored in the database of sets of data.

- the aggregating and correlating steps are driven by a set of rules held in the set

of data.

- the data obtained from a plurality of sources are definition data of travel products

obtained from a plurality of travel service providers.

20 - it comprises building a booking cluster made of the set of data.

- the definition data of travel products are characteristics of passenger name
records (PNRs) issued from computerized reservation systems of a plurality of travel
service providers, and wherein characteristics of the passenger name records are
comprised of segments and attributes.

25 - for each passenger name record, it comprises creating a reservation record in
the booking cluster, said reservation record maintaining a link with said passenger
name record.

- the step of determining what changes have been brought by a travel service
provider to the definition data consists in scanning a passenger name record for

30 determining what segments and attributes of said passenger name record have been
removed or added by the travel service provider.

- it comprises the step of determining what attributes of the booking cluster must
be modified, removed and added.
- it comprises the step of defining a link between each remote attribute of the

35  booking cluster and at least one segment of at least one passenger name record.

- it comprises storing the links in the booking cluster.



data gathering data obtained froma plurality of sources, said system
conprising: neans for synchronizing the data of the set of data, said
nmeans adapOediifwe419 recei ving data changes from a travelPCIT@EPIIO®5RDVI der,
50 determ ni ng what changes have been bgought to the data of said source,
and neans for aggregating the changes into the set of data, said neans
adapted for: transformng the data changes into renote attributes of the
set of data, Thetiegnéion igtheodatlosad @ isimiérmofikaéming behesent tbé ddtt af;a 48 -of neans

for correl atin . | ri.but of the of data. ,nst h_other, said
reans. adagiitorafino dite ohMEEd o bl bR B RE efRidndent . and.
renovi ng dupl i-oedaed fatsynchronieieg thieodats bétheetet of dadatsaid Mbans adaptddifon al so

di scl oses a system ; - | Sl t .and j al i zati on neans
adapted for stor(i)n(je ei\grkg §%§%é’t§ge§1‘qrognaggra?%%?ﬁ/é&doarf)\z{géée under the form of
a seri & of recosdsletermining woainganges adebeser braligh#as ittendate afi sa@daptaed f or
restoring the set qf . data fromthe series of records stored in the database
of sets of data upon request. wherein the nmeans for

aggr egat i ng andndans foremgsedating therahahgesd inty the setthfidatn sbig n2érassetbptefl forul es

held in the set of .tr%ﬁ%f%'rmingthe dat%"‘&ﬁérggi?@ iﬁtg‘?%rﬁé‘tte%tt%@t% B?ggfs]fe?g?o%tgl urality

of sources are definitron data o el product’s obtai ne roma’plurality
of travel service [ntegratiey ®calradtritbites @itothehset sedataf data is a booki ng

cl ust o - means for correlating all attributes of the set of data against each other, said
means adapted for:
o matching all attributes functionally equivalent; and,
o removing duplicated attributes from the set of data.

The invention also discloses a system :

15 - comprising a database and serialization means adapted for storing back the set
of data in the database under the form of a series of records.

- comprising de-serialization means adapted for restoring the set of data from the
series of records stored in the database of sets of data upon request.

- wherein the means for aggregating and the means for correlating are driven by

20 asetofrules held in the set of data.

- wherein the data obtained from a plurality of sources are definition data of travel
products obtained from a plurality of travel service providers and wherein the set of
data is a booking cluster.

- wherein the booking cluster comprises:

25 o reservation records each maintaining a link with one passenger name
record;

o a shopping basket element holding local attributes specific to the booking
cluster;

o a virtual shopping basket element aggregating remote attributes each

30 having a link to at least one segment of at least one passenger name
record.

The invention further describes a computer program product stored on a
computer readable storage medium, comprising computer readable code means for
causing at least one computer to operate the above method of keeping coherent

35 contents of a set of data.
BRIEF DESCRIPTION OF THE DRAWINGS
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FIGURE 4 describes the implementation of the shopping basket.

FIGURE 5 discusses the virtualization layer which carries out the aggregation and
correlation processes.

FIGURE 6 further describes the synchronization layer of the SBK.

DETAILED DESCRIPTION

The following detailed description of the invention refers to the accompanying

drawings. While the description includes exemplary embodiments, other embodiments
are possible, and changes may be made to the embodiments described without
departing from the spirit and scope of the invention.

Figure 1 shows the overall computing and networking environment in which the
invention takes place.

The embodiment of the invention given below is related to sets of data made of a
booking cluster.

According to the invention the data defining the travel products and obtained from
various travel providers constitute a super-PNR structure of a new kind which is called
booking cluster. Thanks to its structure, the booking cluster gathers heterogeneous
information obtained from multiple travel provider systems and transforms it to optimize
the management (such as the updating) of the super-PNR data. In this environment
and as depicted in figure 1 the booking cluster can be viewed as a virtual shopping
basket (100) in which travel customers are dropping, online, individual travel products
s0 as to compose a complete travel package of their choice. The customers are, e.g.,
travelers having recourse to the services of a conventional travel agency (110) or the
end-users (120) of an online travel agency. End-users and travel agents are both
remotely connected to computing resources put in place by a service travel provider.
Typically, a travel service provider is any GDS mentioned in the background section.
GDSs operate large computing and storing resources (130) to provide worldwide

services to the whole travel industry including conventional travel agencies and all sorts

GURE 3



FIGURE 6 further describes the synchronization |ayer of the SBK. DETAI LED
DESCRI PTION 15The followi ng detailed description of the invention refers
to the acworpame4lg drawi ngs. Wil e the description i nclPCUEP2EARSRATr Y
enbodi ments, other enbodi ments are possyble, and changes nay be nmade to the
enbodi nents descri bed w thout departing fromthe spirit and scope of the

i nventi on. Figure 1 shows the overall conputing and networki ng
envi r onmendf antinevtiagél sites RN rmhdaht dicatt takkisg pif dweel products Thenadetmdsibient  of

ol ustor - 008 sl Btbbeh LG AT sbReRn DD RUFERE 7o R PP

product s gnd0)abtlading thef watd panlic oasvork, aee lthepinternatelP svat® natiniotkst e dypsaaper - PNR
t t Kj i i | j Kk it
St btor e Bbsd oS SRS LSl Sefkh 3 cbirc 00084 S FUTEBRA et

from mdl t irpbaurtesayEl2).pBimvlader G@ﬁs tesnereas cire ralnsfeccomeected.t hieps ige'nzmlly he
ot L onroren S 2 TnbBetBR B 8 1ot B REOR AN i A AN e
as a virt uadivishalpgidigseoa ske tor{rb)g usinghihe standandetlieotisdresreprstaaots afrtioppi ng,
onl i ne, | Wﬁ{eﬁe‘i’.“ﬁl tﬁg,%ﬁgrh.%d’qul?lﬁrgnﬁrrm%grq R p &0l c88§8t%?§1|2%|) %Pﬁ?%' &ludaravel
package of el r choi’'ce. e customers are, “e.qg., travelers having Ttecourse
to the serundeetheoforra acoawigation anaeb broawsel. Tageseryer(sideOls pwovidére bt tiget s
(120) 1 f %Qer\ﬂgé ' R)&i({err a/Ychlh 03%%%}8%/ theE&C;Fe"éggrqcﬁngPrgvélrsﬂgg.lGlgg%%éorﬁeroetrg%ﬁ h
renotel’y cohnecte 0 conputing resources put I'n pl ace by "a"servi ce _travel
Er O\iél der. Cf'@ppmeglrmqy, haa/etmawe)wvnsmr:)tmfle qcmdcmeai'esrio.r scmgf@l)ﬁe lapsaltabtmteai\/el n the
ackgroun 0 per r i in ces
(150) to HeSdites” WpRTer g RTOM, 8 YR R EORh e, Ty o AL, HSREHT Ui g
convent i orgdthared\eald @freaved dsorared cammoposéatsof Jatathbases) erge, theafaed asdtgmatfrom
whi ch diregt. Ki ; e r.oduc J i G&DS resources are
accessed ﬁi’ﬁa%%’g'ﬁy 8ﬁ%rl'§%ﬁ%{r%}é %%%doag'dp@%ﬁ“:afpeg%gg%efg\%@ﬁ%tyvorks (140)
i ncl udbng t he Thentlgpadidept ofetuper-RNRiis ¢hat tralheleisrare nndongePbovat ® chebser ks

. N ol . . .
agent ot o 1ot B3ReB wLf BB IBy Nty B ds T shPs ORISR o
al | i nt er cismegethed.travéli prodsctgereriag Ifpmaokiieeedepepdentphesreortyi mgnagemendr m of

| ocal areag. n ( . [ ndi Vi nd- are
connect i nggyﬁ%%%ﬁe%mfﬁ gor %'chﬁ’g’n@@@&&@r%tsﬁ@%)o@g] l[shaclgg P%gﬁﬁ ﬂto gfﬁg . That
i's, clientexanude,itse mirmesergatom ¢dudd pems ati@icthc Gopudre mirfrik2dyemddryt Systeamadr user
under »hhe V4. ga r r.. e i } i ded by
the t Aver oSl O LEPAE BontE P RIRTE in HEORhOR 0B of S 58 Yol
sites. GDShsimpersuedadtivities! (slagye tickeds, toans, Blviecdulheeachoveme frotroz gagetgofl nmeans

for accessj; I r | r . l.chever [, Qi f the
requests, 'ﬁ%e{“jr]%vsgq\ﬁ%l %?%rs rgrac%nl %}r%%f:%’ tﬁ%ﬁ@é@ﬁ?&%érﬁ% gurp(ftr'@@%\g/aega\?erl om a
common setseofical ptainies €430 )eagpumets hibaff eorep@ed reseatatiav siystatn bi ORSo{154) rof i ne

carriers s e | It aj b 3 T | e, concent. . of
super - PNR ét@ért ﬁaa\?emtdprrg@e eD? é\ﬂgérjrtsa’ %8& :bg%%gét’%u%)&e t%’%%g%\gg%ﬁggdtﬁgt S ﬁp'(rzoposed
by a 2bnglretwpdvEl4 03 ep\hatangiviaiat BNRse(160) ase gemegrlaéeddDBtHel36)respandiogin al so

gather tr d com f ther.in . j %P% ment

syst ens; tar égésr,v%%l %&}%S ? ga %gwe%ngomn%%ngégﬁg ' géﬁiée\?\nyﬁ@t)'?ﬂﬁ% 0 g?her S

(104) . Forgiessatrpleerst laecesisr to es drevaniows celgctore metralial egodiyct f inventartesai r | i ne

I nvent ory Iﬁé{&;e%ma&rtravel products are thus assembled and viewed by the end-user as a

seamless single entity: the super-PNR.

30 However, it remains that the individual PNRs that compose the super-PNR stay
each under the control of their respective systems. Then, the main difficulty is to keep
coherent the super-PNR contents over its lifespan while individual PNRs may have to
change either because of change requests initiated by the travelers or due to
mandatory changes such as a flight cancellation. The super-PNR is thus essentially a

35 dynamic package establishing links with the underlying independent PNRs and



20 another GDS. The hotel roomcould originate in the inventory systemof a
| arge hotel chain. Leisure activities (show tickets, tours, etc.) could
each comewbromvmE24ari ety of different systens and so onPCHRErC@)/05985
i npl enentation of a super-PNR by a travgl service provider (130) assunes
that gorrput erdr etscra]r vatG:Dgn system or CR(? %50) ﬁf t ﬁt her bIt_ravel25pr osluct y
provi ders, and ot her S, are accesse roug e public net wor
(140) so tdyatemsnidi priodidela §hiRs i(GtE603e & thegem:émsﬁredw bydet heiconttwongy keapdi ng
reservatio n i §d ket (100). This
process gi \?Qg%fsrémgfean % %Qél E?n thst@ neqndaegﬁgpt'soglogc el'Bnengﬁﬁt ravel product
I[ Rvent grl es. Ianim@Qnsjmmts Iuova\thd srmmmgcbaska’r SBKjus s&sgﬁrgdl Iggoégvide \shpavga? by

e end-u uper - : wever, i
remai ns tﬁ@fmﬁr‘e&?'ﬁa §Iuss %atﬁgé&%%or?pyﬁ ‘he super-PNR stay each under
t he cobtr ol ofSEikhéZOO)nraﬂtmmstawmaeysemtloﬁhenordsthRr)ra'smhed'iefa‘récmbleryynhg; to
PrRe may 0SS PO ke {6, BB h R B o B (P BT ERRIL b b ) ¢ e
travel ers dynnanmuehrmdzmﬁ)wm aspeditaRyRI(28Q)c hsaﬂsscassfdd ig IﬁgwandﬁIIRsaareoIneld The
super-PNR | I 3 1 a I S |ng+ rr_.IﬁRvmth
t he under| r%%gwn g% enrt% ‘%%\ﬁgona%g&g%?y;”e%ngs%% ﬁ)ﬁ/\? 8 amm% éer interface
to the endunm.nehty ne.Qr, de@DSocaroaIIsb rmesxbll_yyldkt@owordamse cbsanéard F?;N;Rs
expl a| th ti Fj 2
ahows How IHECReb itk T RRULATEER SR et bR, oBRua s i
functi onal pubjictretend< a&eesiabhshaed wﬁbrtlvatcomespysdlemm&@ﬁﬁo(emmsemaﬂmdes as
many reser i r I rd P i nked
o the suptr B hEERN e o E bR NEh Bl i aREH, Y B ShERRR oo Rl D)
wi th a speuiyf assuRidRo 220)he Bpe dif slondsssed. iFor I%lxgmp@ EMNRS Tafetectrehid dntat hei r
Funct i onal Ty o088 fof o, SRRk R, RSP riesSodttcy oalore
st anddibd mdﬁaswoteﬁmysmet lhratedt Ihetgpnar(éJ N) rur@mmaltuby anid nkemtematlcbrml SBHKraneport
O herw se, X n S h th the
corresponaas‘73 élg{ogﬁlp d)én %’gégéj(g%te%é%ﬁgﬂ] stcgwglmé’alﬁ()ﬁ ﬁﬁgne?a%“rﬂzem&% hel d
and mai nt dPhRsl. Xthe massages can dom&sradntona(é@margtaraissmrptﬁmnsmm tMarkt ype of
Lk Voo oSS SORERGS  SLEFLS P Sal%h BN BHNAL AT 0ot oc
by the Uni3El isNsgsuored t¢ bi)kept lgmatwaoﬁ zdlnorangest hl@uglntttertlnfaumdmalnga?NRss bﬁns port

assocCimat i U u I with
Tho.r G0t & EREEVokir SEuBRsL IRE 1985 LA s M SREVH AP RIS sci bl
Mark up Latepeadsit. othlecarﬁuairleweltd)fodvallabIIJE,‘Ieahd ntegratiorSBK the tRMBs systerher nal
and/ or ext.e CWA SBK is assuned to be kept updated of all changes brought
to the undef ying PNRs by 20 their respective systens. This is done in
real -tinme mherSéarﬁiarquNﬁsuIZEO) dre data stawdre fistirgp énaendedformhe ressrvadionlofvel  of
avai l abi |'i e n v S andard
PNRs (220)J[F%<t/re g g)dtugttss ruc aﬁrgé’r]; |htso '?r%r@i %lca) Xﬁ(}ﬁgﬁ?ﬂo@\)f% \ggg%r gcr)r\]/aotfltgél of

t r avel25pr dovartisn (i (raorrrnai@atltemsacqntameélm racRNﬁt aeg bropdiyl refarhad foodd eegments
descripti f i t ti e j are
br oadl y rg(? %?)ree tepc? Séglys@‘\{/% e%r(aﬁgg@dg%cwhoéés ri;gﬁﬁ{i/?}‘n%e%g(?gpglrg%?

attri but edo fIER tbegsrasttbeamts@ﬂwrs nates; theiratinerefies, the tevelmgt dategstheis t he
passengers, . t [ a the thay , rences
(apeci ol reaPBibes (Bkbal MAR Thhfing 0 abbotie! MafiPlBodies B er o)
and so on. nuMItbms)JgIrd d@oﬁaéttbotsgrmmfalcth atandajdlzsmmmem skists, PNRs may 30
dlffer ot O & r Rs may
be si gnl fld(ﬁ:g%? y d| %)étreéﬁ @Eaednmt%ﬁggﬁ(g%ﬂ ﬁfog%ﬁe prod&gtPsNgés%gayftF%rent
as, e.g., digtifgantypaifierentdvidn tiey ainess. tr@rehcmeod%ts as:shffemériteas aegmlhqtede
consol i dat i n y Kk P of the
"virtual \él%\r@éﬁ{gh{ Fgﬁ% %ﬁ?enggg Jnhg't gﬁie%r %IrR@n Ss b nS% e en usotlgﬁfs?eof t he
shoppi ng bmsileéylng TiokedhiPNReritds at key functionadf tI%NIrB@daISBKe&Iememt(Zﬂ@éSo mask own

set of attpl Biffefsh WS thbRu-Blerk WP they BEHpidg?5ake RS hETRIE the Frtual SBK

35 element includes its own set of attributes which are of two types: local and remote.
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can be properly addressed and retrieved from within the PNR. As already mentioned,

35 the granularity of the virtual SBK element might differ from the one of underlying PNRs.

Each attribute of the virtual SBK element can therefore generate references to multiple
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rules held in the shopping basket. The rules are essentially simple statements, e.g., to
resolve the discrepancies that may exist between various attributes that would be
locally (in the SBK) and remotely (in the underlying PNRs) defined so as to give
precedence to one or the other.
35 The correlation step (330) is intended to make sure that all the independent

underlying PNR attributes have been consistently aggregated by shopping basket.



Figure 5 discusses the virtualization |ayer which carries out the
aggregation and correl ati on processes previously discussed. As shown
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1 OFi gure Sy nc ronizarioon 1 ayer  of the SBK.
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representation of every data container and each virtual element, along with the
individual links between them. The serialization process takes aggregated SBK
elements and breaks them up into their consistent sub elements/segment parts so that
20 they are ready for serialization and insertion in the SBK database.
- De-serialization (430) is the converse operation. This process takes the
database stored serialized elements and de-serializes them into plain SBK elements. A
transformation is applied to the SBK elements which instantiates the adapters
interfacing with external booking sources in order to re-build the virtual and aggregated
25 elements.
Figure 5 discusses the virtualization layer which carries out the aggregation and
correlation processes previously discussed.
As shown in Figure 3 the aggregation framework is put in place in order to be
able to quickly specify how data has to be aggregated from multiple external data
30 sources. To this end, models are created that define how the information should be
gathered so that aggregation can be tailored to the specific needs of client systems.
Hence, each interface defines its own way of aggregating information through a

dedicated set of rules.



data sources and creates new and updated el enments. The orchestrati on engi ne
is also a rule based process. \Wen certain specified preconditions are met
an acti orwp0pdntapned. Orchestration engine i s nade of paTgPRo10/059s2Rdi Cat es
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outcone of the predicates. Following is an 20exanple of a rule intended to
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external PNR Sf‘?}gr@wchronization process handles the adaptation of foreign elements, i.e.:
PNR segments, through adapters that are compliant with the SBK interfaces. This is
carried out by attaching a resource manager, in charge of handling the retrieval of the
PNR segments, to an adapter.

15 The synchronization layer also contains an orchestration layer that manages the

data sources and creates new and updated elements. The orchestration engine is also
a rule based process. When certain specified preconditions are met an action is
performed. Orchestration engine is made of a set of predicates (preconditions) and of a
set of actions to perform that depend on the outcome of the predicates. Following is an
20 example of a rule intended to make sure that child data is referenced to the

corresponding parent record:

Precondition: A referenced PNR has been split.

Action: Create a new SBK reservation record and reference the child PNR.
Note: PNR split process is invoked when various travel segments cannot be held
within a single PNR (e.g.: because of constraints imposed by international standards).

Then, a child PNR is created which references its parent PNR.



It is worth noting here that different types of external references need to
be considered in the SBK. They are: Latent user-specified references
are currewmolzgrigtesied i n SBK dat abase. They are not i nt emrdE®kPe@odyIsehr oni ze
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For 15el enent Atstent(680), footll PFARCSegntentnthatisaarheeniadtiedin tbe eeferensedPAR,
gener at ed h( {?felGehement is not already present as an adapter in the SBK, a new adapter must be
created and attached to the PNR element. The new adapter is given an internal SBK
20 identification and a reference is added to the external PNR segment.

It is worth noting here that different types of external references need to be
considered in the SBK. They are:

- Latent user-specified references are currently stored in SBK database. They
are not intended to synchronize any data unless users specifically asked for it. This is

25 typically a free text value where users may enter any information relevant to their
systems.

- Synchronizing external references are defined by the user at reservation
record level. These are user-specified external references which trigger the whole
synchronization mechanism. This is an active reference used by the synchronization.

30 - Generated element-to-segment external references are generated from the
user-specified synchronizing references by the synchronization mechanism. These
references are used when aggregating information into the unified representation of the
element.

Element level aggregation (i.e.: correlation) is performed at step (640).

35  Aggregation also takes place at element level. In this case too, a set of rules are used

to determine how data must be aggregated. This is achieved by applying the rules on



The generation of reservation record |level relations is done at step (648)
for each PNR container. A check is perforned that a reference exists

bet ween tWwe 2PNR1eant ai ner' s parent virtual el enment and POE/RPRGIENTSBRF ON
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travel service provi
elements calls the element-matching-process defined by the correlator previously

discussed. For elements that match, a reference between them is created. For
15  elements that do not match the necessary virtual elements are generated (646).

- The generation of reservation record level relations is done at step (648) for
each PNR container. A check is performed that a reference exists between the PNR
container’s parent virtual element and the reservation record corresponding to the PNR
container’s identifier. If not it is generated.

20 Finally, when SBK is updated it is stored (650).



Met hod according to the preceding claimconprising building a booking
cluster nmade of the set of data. Method according to the preceding claim
wher ei n twe 2dafdiniwi on data of travel products are char CTHEPREDI06M2Df
passenger name records (PNRs) issued frygm conputerized reservation systens
of a plurality of travel service providers, and 30 wherein characteristics
of the passenger nane records are conprised of segnents and attri butes
(220). 8. Method according to the pr%ﬁﬁﬂhgg cl ai m conprising the step of,
for each passenger nane record, creatting a reservation record (210) in the
booki ng cluster, said reservation record (210) maintaining a link with said

passenger 35pa rd. : cqr dj ; :
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o removing duplicated attributes from the set of data.
15 2. Method of claim 1 wherein the set of data is stored back in a database of sets of
data under the form of a series of records by a serialization process.

3. Method of the preceding claim wherein the set of data is restored upon request
by a de-serialization process from the series of records stored in the database
of sets of data.

20 4. Method of any of the preceding claims wherein the aggregating and correlating
steps are driven by a set of rules held in the set of data.

5. Method according to any of the preceding claims wherein the data obtained
from a plurality of sources are definition data of travel products obtained from a
plurality of travel service providers.

25 6. Method according to the preceding claim comprising building a booking cluster
made of the set of data.

7. Method according to the preceding claim wherein the definition data of travel
products are characteristics of passenger name records (PNRs) issued from
computerized reservation systems of a plurality of travel service providers, and

30 wherein characteristics of the passenger name records are comprised of
segments and attributes (220).

8. Method according to the preceding claim comprising the step of, for each
passenger name record, creating a reservation record (210) in the booking
cluster, said reservation record (210) maintaining a link with said passenger

35 name record.



20source; and neans for aggregating (320) the changes into the set of
data, said neans adapted for: transform ng the data changes into renote
attri but esoabittthesigset of data, 250 integrating |ocal atPCcrre@s/o5esed t he
set of data; neans for correlating (33Q) all attributes of the set of data
agai nst each other, said neans adapted for: matching all attributes
functionally equivalent; and, renoving duplicated attributes fromthe set
of data. 3019. Nythbermcemdingdo ragytometdidhe tvex paiicading Iciinms ebiepin shenstep of

dat abase and seyi.alization an ted for ri.ng back th dat a
" the. dat abas Gty % A0S PARMSEN £iBlyre bk e BMcd G vBE) oithe,
accordi ng to t hefipities ediengorsishs in scampingsa pgssbegsenaraé ireatrd dor detemsniaglapt ed

for restoring the.set of . dat th I f re S r i e
35dat abase of S\Xe}?aé %‘?gmc?élf[sa%ﬂgogrlt{@g}cﬁegﬁ %g'dlsgsfgf‘gé&ﬁ%% raeéé@r ﬁigﬁeg%?%pany of
t he thbee precedmogedbaadiedilyeheiravel kerviveamevidesr aggregati ng and the neans

for correlati driv y, a,set rul es..he in . set . of t 17.
Syst em accor gﬁﬁ\é&{] §d a%élcog(ﬂngﬁjhtg ghoeurpr%%eed(':n dicflag';'nchgtlhr?{s 'hﬁ§9'§§ntht% hesgeg)a?) 5
obtained 5 fr aataminiog alhat gttidutesoofr the hoakieg ddiisteri musirbedaibdified, rerreved
products obt ai na%% Jdrd‘@? a plurality of travel service providers and wherein
the set of data I's a booking cluster. 18. System according to the preceding
cl ai m wher ei n1tMethboakiany «fl thet daimsofpe i 19esomdBing teesteptaf adefinmgoa disk ( 210)

each %i ntaini r&et\ﬁeéni Qé(ch(r%;h%}e g\ftrﬁbr&té) Qfethg%%gﬁﬂg%rus%?gﬁd ra?fé%rspéne segment
of at least one passenger name record.
12. Method according to the preceding claim comprising storing the links in the
booking cluster.
13. A system of keeping coherent the data of a set of data gathering data obtained
15 from a plurality of sources, said system comprising:
= means for synchronizing (310) the data of the set of data, said means
adapted for:
o receiving data changes from a travel service provider,
o determining what changes have been brought to the data of said

20 source; and

= means for aggregating (320) the changes into the set of data, said means
adapted for:

o transforming the data changes into remote attributes of the set of
data,

25 o integrating local attributes into the set of data;

= means for correlating (330) all attributes of the set of data against each
other, said means adapted for:
o matching all attributes functionally equivalent; and,
o removing duplicated attributes from the set of data.

30 14. System according to the preceding claim comprising a database and
serialization means adapted for storing back the set of data in the database
under the form of a series of records.

15. System according to the preceding claim comprising de-serialization means
adapted for restoring the set of data from the series of records stored in the

35 database of sets of data upon request.



a shoppi ng basket el enent (230) holding local attributes specific to the
booki ng cl uster; a virtual shoppi ng basket el enent (240)
aggr egat iwgQ 20emoe4a915attri but es each having a |ink (242pCr®pat1olossss one
segnent of at |east one passenger nanerecord. 19. A conputer program
product stored on a conputer readabl e storage nmedi um conprising conputer
readabl e code neans for causing at |east one conputer to operate the nethod
of keepi ng cdBsBysitdm heordiatdo ahy af $het thode dtediag clainds mpetain R@amgamenfer of t he
claims 1 to 12'aggregating and the means for correlating are driven by a set of rules held in
the set of data.
17. System according to any of the four preceding claims wherein the data obtained
5 from a plurality of sources are definition data of travel products obtained from a
plurality of travel service providers and wherein the set of data is a booking
cluster.
18. System according to the preceding claim wherein the booking cluster
comprises:
10 - reservation records (210) each maintaining a link (215) with one
passenger name record;
- a shopping basket element (230) holding local attributes specific to
the booking cluster;
- a virtual shopping basket element (240) aggregating remote
15 attributes each having a link (242) to at least one segment of at least
one passenger name record.
19. A computer program product stored on a computer readable storage medium,
comprising computer readable code means for causing at least one computer to
operate the method of keeping coherent the data of a set of data according to

20 any one of the claims 1 to 12.



