WO 2010/094675PCT/EP2010/051904 1 5 10Method allowing validation of large volume of updates in
a large production database of new entered data prior to their release 15 FIELD OF THE INVENTION
The present invention relates generally to the updating of large databases and more specifically to a
method allowirg »adidatson in a production database of new entered data prarteiheissgigase.
BACKGROUND OF THE INVENTION 20In an increagingly interconnected world all significant
providers of goods and services have to set up large and, most often, very-large databases holding the
characteristics, specifications and costs of their products, services and global commercial offers.
Operated under the control of a database management system (DBMS) contents are made
accessible, simultaneously, to 25 many online customers from all over the world, and also to the
authorized administrators in charge of keeping database contents updated. In this environment
databases must often be operated in real time, in a 24-hour-aday/7-day-a-week mode.
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BACKGROUND OF THE INVENTION
20 In an increasingly interconnected world all significant providers of goods

and services have to set up large and, most often, very-large databases holding
the characteristics, specifications and costs of their products, services and
global commercial offers. Operated under the conitrol of & database
management system (DBMS) contents are made accessible, simultaneously, to

25  many online custemers from all over the world, and also to the authorized
administrators in charge of keeping database contents updated. in this
envirecnment databases must often be operated in real time, in a 24-hour-a-
day/7-day-a-week mode.



WO 2010/094675PCT/EP2010/051904 2 In the airline industry, examples of such very-large
database platforms are the ones that hold the airline fares along with the rules restricting their use.
Fare databases are mainly set up by a few worldwide global distribution systems (GDSs) that provide
travel servicegtawl/theszictors of the travel 5 industry and more specificalsctorraditionsitravel
agencies and also to all sorts of other online travel seyvice providers. For instance, AMADEUS is a
world leading GDS. One large provider of fares is the airline tariff publishing company (ATPCO),

an organization ownedihyi Himke i AamesksARd it rationahL L Aldinesdhat CQlls sl aad

distributes the latest airfares of many airlines around the world on ‘a multi-daily basis. Another provider

of fares is called SFFR CX&hiNar MRiIGHANEr FaRR AR Wit & gHEsIRt s ddegkrestata in an

electronic formmuitabletiomeemputermpaoaessig including aldhessulesiassesiatad yihithese fares.

Fares and rules provide iflines and cqoded by 15 ATPCO, and SITA are electronically transmitted
to the GDSs m‘é}%%ﬁ“é‘?’d ovéQ’Sf(}r %eiﬁrggi‘/rﬁ 8r§§r\g g(:’f’ ?ﬂéﬁ%’eiﬁa@ ég?aggg%r : Oﬁf tgﬁ%g and SITA
are not howevendhstony sotrresspifafies!fp tehe-GDS fareaalahzsescA B0 SilketAMAREYS also

provides softwage gl fahletaivdrnarly (areprauidlersdile (ates diectly e ixface and prcing
e y basis by airline companies, and

database 20 platform. Indeed, a good deal of fares created on a dal
travel service d6ATPRAIEESN behalf of airlines, is negotiated fares. Contrary to public fares, negotiated

fares are contracted beweeRy§edpaViaisling qareRany ard &RALIGYIAT ERYELAGY QbALLAVE

organization for itstéi(\:/}ate use. They are often filed directly into GDS fare databasSe thus bypassing 25

ATPCO and SR FCO) 1 iWBRANHRERDAING ©F raied dbEasst YodRimmsiicosamd e BaliPaat of

problemsi The ateend pricioidaiabrseiplations isa raswlexiansk veryrangesdatbaseowhich is
continuously int use and must susﬁgin real:time c%mmercial transactions whijle bejn ted.
! Sy el ax
a

Especially, filing %fwn%Wfé}r%saa Ny Wit tt?g %8"615&8@?3&8@5& FEuh "5 eS ig tritt their use
and the availalsienwutéstespliressthatgazngtivansaciis ahdoBiplétesnideskidlydbedone aatually

getting a consigfepfsrkofyRAagd data hle3 R faP FA0SREAGONGUEHREARIE RESuies
associated with those fares. Fares and rules provided by airlines and coded by
15 ATPCO and SITA are electronically transmitted to the GDSs mentioned above

for being incorporated into their fare databases.

ATPCO and SITA are not however the anly sources of fares for the
GDS fare databases. A GDS like AMADEUS also provides software tools that
let third-party fare providers file fares directly into its fare and pricing database

20  platform. Indeed, a good deal of fares created on a daily basis by airline
companies, and travel service companies on behalf of airlines, is negotiated
fares. Contrary to public fares, negotiated fares are contracted between, e.g.,
an airline company and a particular tfravel agency or travel organization for its
private use. They are often filed directly into GDS fare database thus bypassing

25 ATPCO and SITA.

However, direct filing of fares does not go without posing its own set of
probliems. The fare and pricing database platform is a complex and very-large
database which is continuously in use and must sustain real-time commercial
transactions while being updated. Especially, filing of new fares along with the

30  associated data such as the rules that restrict their use and the available routes
requires that many transactions all complete successfully before actually getting
a consistent set of updated data tables that can transiate into new useable
fares.



3 It is thus the object of the invention to describe a technique to update a large database, such as
a GDS fare database, without disturbing its normal operation while its updating (i.e., entry of new
fares) is in progress. It is a specific object of the inventio§ to allow a validation of the new fares before
they become visible and can be actually used by the end-users of the database. Thus, the
present invention spaGiigally aediespes ey oplemieiuriatiagripege wedume et eatajndesae

databases. In the present invention a large database or a large production database designates a
database th&@ G HAELRR e HHSH Fﬁeﬁa%@ésf?{@ﬁ%%%eﬂ '&%nﬁﬁﬁgr%@e ‘Eﬁaﬂ?ﬁﬁﬁ‘on rows.

In the presepijiaxamiPwiiarge veluee gf trdatestmesnsadion-etmiyartharcge:800iupdates per
day and/or several millions of read access per day. Further %b'ects, fe%ures %2 vantages of

the present FREMIGPRIRBloHR BYFERA 13 ﬁiﬁé"ﬂn%g YRR S RO IPESEM g?% &¥'the

following desgripiiag ingieferanea:tmtbe acepmpasying drawings.lsis-intended thatasy additional
advantages be incorﬁ)_orated herein. SUMMARY. OF THE,%NV?NTI According to a first

N 4
aspect of the present H¥entBf, HEPR pfAFIERS HRplter!n SiERTSHRRSRP nibfh ol 6P &HEuMg an

integrity of aypideality, abrpslatembroughiiing dal-mpta apibedaetian databaseseaneneatity used by
one or more software applications, the production database including a plurality, of produc
participatingiﬁf%edgﬁt%?%f %j@c@,@%e W%‘gr‘l’&g% St %%e%tiﬂagé%%?uﬁ%te of a
unique filing swtnbrIsassoRiatado1a @iad statesversion gigheypkapliy obupdateskaepihginuisible to
end-users of the production database, the plurality of updates; in the production database, creating or
copying fronPt 8%?88@0&8& RAE5Ea! é”ggp%@ﬁr&aiﬁf ﬁeYﬁiq%ﬁﬁé% %%t%SWW%WEﬁ%%Vﬁﬁ ue filing
number and gateredrupder Gifoupaiiasnaia-gagduct on wieh:the ploralityf obapdatesds applied; in
the production database, updating the meta-product on which the plurality of updates has been
applied; whe éfpdating of the meta-product is complete, in the production database, successively
setting into a customizatte flanjetendaimeseamlidadiomstates tifetimetagrodu dhiroiider vaiperform a
cross-validag)on of the gluralit of updates, gtyﬁtgzﬁin the customizable flow of one é??r more v%lidation
states allow F’é%ﬁ??ﬁ%@ at-d 596 dBRPtoTHe % At L8 %”c%‘%‘[\‘/%ﬂggﬂo% the p?l\f’r’al%y of
updates fail, g@stripaidationsstatequaiifing actiongareiperforaveidgs thésmetarpledubbidentified by
the filing number,.the V%&da%l state is a field sri%rsfp} in_association with the filing number in a specific
e

table: when F&UHTGRA G5 TR ANRPIRYSIES dIsrel

€, Setting into a production state the uniquely
identified me&m&#g%?t}ﬁ%&w%ﬁﬁgimely visible and useable by the end-users of the one or
more softwareappt ; ing or copying step, said updating step, said validation
step, and said setting step are each perform while the production database is concurrently 4a
accessed by the end-users; and wherein said meta-product cannot be accessed by the end-users
during said creating or copying step, said updating step, and said validation step.




According to a second aspect of the present invention, there is provided a computer program product
stored on a non-transitory computer readable storage medium, comprising computer readable code
means for causing at least one computer to operate instructions comprising: requesting an issuance of
a unique filing number associated to a draft state versionf the plurality of updates keeping invisible to
end-users of the production database, the plurality of updates; in the production database, creating or
copying from the production database, a set of product items identified as a whole by the unique filing
number and gathered" @&l iBIdampolishespestodfuitteonrwbit thegiticditytefrepdatesiislapplied; in
the productiop datahasenupdatinetne aetaspredyc [ ralit tes has, been
applied; when upé%%ng ofk![he_ meta-product is comé\‘g@g%ﬁﬁé{%ﬁ%ﬁcﬁ% §Lﬁ%%%e?%sﬂ%gg§%?vely
setting into a RiEsteHiFaprakitoioRspisitiamtiss statustheamitaipeotibytonormtertorperform a
cross-validatigarfehe Ryl ShPFRISTMNEKER the-fustamizable flow of ong ot ngre yalidation
states allows returnin .Qtﬁg meta-product to the (!:ira_ft state W%egn crcﬁ*‘?gé/gié?%{?gfﬁt gf?ﬁg Eﬁﬁé/}ja %?y of
updates fail, E2ERCHRAIAGIofPstatetibliting attiohiseis pérformethod thevmptisippdetiddentified by
the fing numiaey, daelisatiedsiate e el sipcertin ansnriation it the Jiipg pumtier a snecific
table; when validation of the meta-product is complete,setting into a production state the uniguely
identified metEfH88uGiwiien BktsHiesnvBdriggy krapi@aninvisdbleiby tnelersdessent dhihe one or
more softwargragnliegiongihislein SRUMIRAIAG o convind:stan. sAld BRdAlng.Siep, said yaldation
step, and said setting step are _each perform while the production database is concurrently accessed
by the end-uséR&iad WhérsmiBaidipstatipodietiealinbt Betabesssed Bethebndarkers derimg said

crealing or CRRYiNGiSieRs Salf RS Bing SemaRRdA NalIAlion B eRinereAGRBIG{0,A Hid aspect

of the present invention, there is provided a server side or a client Side of a computer program product

stored on a NGRS cBmpltistydhaableraliagé wredring dorapalipg donibateroddetinrans for
causing at legsaneseo TR ED1ABSTRIEIRRHUGECBA AT IH1R0: (RANESHPd ATLIRRUANCS, 0L A Unique

filing number associated to a draft state 4b version of the pluraQﬁR of updates keeping invisible to

end-users of TEHedEEeR ¢Rdsiee, tetpririeopistigbdsircaapaigudtiothdarisakstiorating or
copying fromdhie praducigndaiabase. sbanlel mgduct desms-tentfiedas,a yhalg by fhe yinigue filing

number and gathered under a form of a meta-product on which the plurality of updates is applied; in

the productiotfddiicasstaipadisgiftandedprb diRse wiscParierpiurantyer-uptidesionasf Been
applied; whepjupsajing QigbstEetaREpEiCt iR COMRIRIR:AB I SIBPICHRD datahase, suqeessively

setting into a customjzable flow of one or more validation states the meta-product in order to perform a

cross-validatftiA 6 ARG HY B g dsimeretitide threoriphsiaRowhsoptossviidaligidation
states allowsgfetning iainesa-ppriekiadhe dealt siairiwien wss-\alidaiey obiipRlrality of

updates fail, each valigation state q}ualifying actions are performed on the méta-product identified by
the filing nunfSSITEGafiflatith Siate-Rrachsh sierdiisd L2sdBatdinaittmbeiing aunabdeation specific

table; when \aéitation atdhe sretedpriodisaidsianniripie: SeHingARInaRERIURtgNspiateiheypiquely
identified meta}%gﬁlugé which becomes immediately visible and useable by the end-users of the one or

more softwar® gHEN M dhs el Bregtint 'Sreiphistesepttiag dnip damigdieposastialidation
step, and saihsefingueigpidentheh pestorprydile the RFodiansatahare; s eANcHEB I LAgcessed

by the end-users;, an Wperei_n said meta-product cannot be accessed by the end-users during said
creating or c8§§ﬁ%e§?@b e RINGpUsRIyLils SR8 ShIOL salvrRseRPPIicatiemboHitRENIS Rithe
invention mayreismgoorpuseontosally, anadfiipedmignansieatiresiailiailrosproducon fatabase
occupies more than 1 terra bytes (1024 gigabytes) or contains more than a billion rows. The large
production dSE eéz%% e A &8@35%?5 %‘@)@“ﬁlimmuﬁ'ﬁﬁdg?@tﬁﬁed@ SRAGHERNBreferably
more 2 millions of updates per day. The large production database can receive more than 5 millions of
read access per day and preferably more than 15 millions of read access per day. The customizable
flow of one or more validation states includes a manual validation state which does not allow the
update of the meta-product. 4c




The customizable flow of one or more validation states includes an applicative validation state which
allows simulating the one or more software applications on the meta-product. The meta-product is
merged with whichever non updated production products that are necessary to simulate the one or
more software applications on the meta-product. The aﬁﬁicative validation state allows updating and

deleting datagfegkti Hp P @siciscFe MRl alidainns ais-allo ws displauing by the one or

more applications the meta-product as if it were a production product. The customizable flow of one or
more validatiB¥ &S iRRETSUNAEAiE FeRiPHALAARBYRS &iar skl itraigasteionss the
plurality of upgatetsilsatianIdigeustomizable flow of one or more validation states allows setting the
meta-product into the production state. The production state only allows an expert team to update the

meta-product. The pFFAERBIY Sk SERANS e PhHEoreRRRe! mﬁéiﬁm@ﬁhﬁﬁbié REWigEGNe or
more validatignsgaigstiacipeias only @ranasualivalidation stafsy Fhedmodueipndatabass jsgdatabase
g

of fares and g%%r%@% O%Qi?{z?n?oggvﬁ%?i%?}gi%%‘si’?ﬁgzsjtienrcyedaedgb%gcglogdzn n‘!ig?a'ns for causing at
least one computer to operate instructions comprising: requesting an issuance
of & unique filing number associated to a draft staie version of the plurality of
updates keeping invisible to end-users of the production database, the plurality
of updates; in the production database, creating or copying from the production
database, a set of product items identified as a whole by the unique filing
number and gathered under a form of a meta-product on which the plurality of
updates is applied; in the production database, updating the meta-product on
which the plurality of updates has been applied; when updating of the meta-
product is complete, in the production database, successively setting into a
customizable flow of one or more validation states the meta-product in order to
perform a cross-validation of the piurality of updates, wherein the customizable
flow of one or more validation states allows returning the meta-product to the
draft state when cross-validation of the plurality of updates fail, each validation
state qualifying actions are performed on the meta-product identified by the filing
number, the validation state is a field stored in association with the filing number
in a specific table; when validation of the meta-product is complete, setting into
a production state the uniquely identified meta-product which becomes
immediately visible and useabie by the end-users of the one or more sofiware
applications; wherein said creating or copying step, said updating step, said
validation step, and said setting step are each perform while the production
database is concurrently accessed by the end-users; and wherein said meta-
product cannot be accessed by the end-users during said creating or copying
step, said updating step, and said validation step.

According fo a third aspect of the present invention, there is provided a
server side or a client side of a computer program product stored on a non-
transitory computer readable storage medium, comprising computer code
means for causing at least one computer to operate instructions comprising:

requesting an issuance of a unique filing number associated {o a drafi state



Thus, embodiments of the invention add a "layer" between the database engine and the pricing
transactions in order to provide to the pricing transactions all the data corresponding to a validation
context i.e. data updated in the validation context and production data. = Embodiments of the
invention may not require any replication of database. Efftbodiments of the invention may not require

O ooy aiabacer TR MRIALY PIIBHRCR S LLBRNIIRVIBARASE VOl sedcalponze @
continuously and simultaneously used to answer end-user queries. The copy of data may be limited to
the set of datersB{GEbIAG RPBESIpHage PIHrEEW Alid athsleiasitart. thisis g aionakiatpbasker the

user's updalesaiiigidnciaasing (RacPIIRICHR Al PYSLELARBIES RESGRIGION QBIEE

DRAWINGS FIG 1 shows an example of a large continuously operationa or whic

updating techrritidiel e nveRtRRbER apiies O RoTDMYET SRETHER 201061004 6f FIG. 2
describes thefaeapsJaeRd by: theiBNemionigupdale RIpAUELs ok aa%%%/ﬂgﬁf%% ?fggg%@%gatabase

during a filing cycle flow that controls the visibility of the updates unt production.

FIG. 3 is an éelaRperuntapoatng 8%1@“%%‘5#@thﬁﬁﬁ?@#W%WiWSﬂﬁ@&bﬁ@ming
transitions. DAl DRESGRIZHRNof the ThR:BlIOWINGFeLA %?Q,ptf%ntﬁget%%%%%ﬁn refers

to the accompanying drawings. While the description includes exemplary embodiments, ot
embodiment§ 8i@55Ssibh CaRasiiig 88 Wy Hetmarle Gustomizaiimotiternt dwsribedairout

departing frogs e SoH kandsSaePeiiNBroduct in order to perform a cross-validation of the
plurality of updates, wherein the customizable flow of one or more validation
states allows returning the meta-product to the draft state when cross-validation
of the plurality of updates fail, each validation state qualifying actions are
performed on the meta-product identified by the filing number, the validation
state is a field stored in association with the filing number in a specific table;
when validation of the meta-product is complete, setting info a production state
the uniquely identified meta-product which becomes immediately visible and
useable by the end-users of the one or more software applications: wherein said
creating or copying step, said updating step, said validation step, and said
setting step are each perform while the production database is concurrently
accessed by the end-users; and wherein said meta-product cannot be accessed
by the end-users during said creating or copying step, said updating step, and
said validation step.

Embodiments of the invention may also comprise optionally one of the

foliowing features:
— The large production database occupies more than 1 terra bytes (1024
gigabytes) or contains more than a billion rows.
- The large production database can receive more than 500 000 millions of
updates per day and more preferably more 2 millions of updates per day.
— The large production database can receive more than 5 millions of read
access per day and preferably more than 15 millions of read access per day.
— The customizable flow of one or more validation states includes a manual

validation state which does not allow the update of the meta-product.



invention. FIG 1 shows an example of a large continuously operational database for which the
updating technique of the invention best applies. The database (110) of this example used to illustrate
the invention is a 15 fare database of the kind set up by GDSs from their large computing and storing
resources (150) to allow pricing of travel solutions. This é&&ample is chosen to enhance the
understanding ei | nQ} limit_the in ion to fare databases or to commercial
offers. GDS rescjﬁlr%:eggg Hrrxlﬂs%ﬁﬂ gvcﬁa Ie8§nligr}léteth§élugﬁ8§%y \c’é)'rin ajﬁ]%%or?? 0 VSRS ir?auding
the Internet (260)iaaRdvene alitadipthsedereypinhdmtpstarsiardigiiotp this. ditee pricingaesfontaare

received az@pﬁﬁ@aﬁ@@ gﬁetpt’r@ggéq?{%%a&%kagencies affiliated to the GDS to complete travel

commercial transactions on behalf of the travelers, clients of the travel agencies. Pricing requests are
also received-frdmentiigiErsuisbitine raveesitoginvdritiereprice thedrasd| 25 sotttionsrseledted by

end-users of ghe;sifes. \Whicheyer the:source of [of est.,a pricing engine application (130)
operated by the GDS uses the ?gre daita ase ?o %s%a%liééﬁ%éé% %éééstoggfv{ éetrgig/é}%%ggﬁ%% p E?ng
requests are @@%@W%‘énts of travel agencies from their computer terminals and by end-users

chor applcation rer R B0 ey S e getir (S0 1 o0 BB R oIoB 1004 7
rmeta-product.
- The applicative validation state allows displaying by the one or more
applications the meta-product as if it were a production product.
~ The customizable flow of one or more validation states allows returning the

meta-product to the draft state if cross-validation of the plurality of update fails.



Thus, in the context of the present invention a "commercial offer" includes all types of tariffs provided
by industry, such as airline industry, to their distribution network like web sites, travel agencies or
corporations etc. This commercial offer is distributed bygDS through a wide range of pricing
transactions, also called commercial transactions answering to various customers' needs providing

different types pheesulisdmtesmo frkasulis snembe s eo e tike thimtétowkstvappéitakietpeces or the
X lowest available prices for an itineﬁ)a#g%(}As mentioned in the background section new fares are

created on AMRSHRIGBLLEBIRE R 32@1§ achieved through a dedicated software platform

(140) running frome GBS caBEtiNE epuikasdaa sigetatdaliett/aprate tradmeihgnpthectiirect filing
software platform let fare f%_roviders rgfnuall file_negotiated f res from the corresponding client

applications {LASFtRIGAYAL G BT AISYS MBI AU P 198 Stiated fares are fares that result of 15

agreements.angrgoniiaetssigned betwesn peqg. cairlines anditiatiehagéseiesianiddgenerdlly sbetween
any fare providers andﬁ travel service providers that do not use the services provided by ATPCO or
SITA. THAMHELUHLBIOSY HEUF fares must be done in real-time however without disturbing the

regular operatigmgfiheidetiebasetshich remaiatBasonfifmmsshnihtberayeter thwegbnfhegsticing
engine (130) in arder to answ%r the commercial requests (120) issued from the here above mentioned

travel agencieARHORE GHUGEI BRES % S8/ %%vel agents and individual end-users of the sites (122).
The fare database isfeampsisesoihsenaralf etemontsitiereaftes ridegrdbrhasgrdiacieisdgproducts

participate to the definition of 25 objects which are for instance glob mmetccial. offer g the
described efé}ﬁm@. ﬂ%?prkgguc@gmt H@%%%%%&%%ﬂﬁﬁup%fa %%d tl(c()%ee\a}ger%%ﬁé%]y %Bet Iiaﬁgalgrfﬁr that
becomes cofruneEriatyisissiale.JEhe produtioralimgpdatedaiitatigh indépententdticateded

transactions, (144) with the datahase. Transactions are.issued by those in charge of entering, updating
or deleting fé%’e%%\‘@ﬂéﬂtﬁ% %@%?%?C??ﬁ%gmsag %gpedp%g%orm (140) provided by the GDS. They are
broadly referred t&am:thrfingsteaihd 12 imitnenalionin geQuéirationy uppétetiridofctisizbiskita are

performed manually. The pradycts.include the rules (1 t t E%L%C itions of the
negotiated ZEH&%%WW%S?&%H&? WG %/Hb%%éé%}éggo%%ggfﬁ% %E ?ggtﬂrglctloné mgpply
when buyingize aéowdsegd hedattes ansiigiehdhtbesefareilapmidsiatalrgin gl e riiseesisty product
(114) while the individyal fare amounts are i Ird.or %{ @.t : r y
transactions 30 9s&(18 B?ggﬁﬁs%%eééga?%.%énh%t eur%ga‘.ijn pro %'m igsﬁﬁﬁe%a%ﬁl%

limited to the set of data that is going to be updated in the validation context.

This aims at making easier the user's updates without increasing the complexity

of the system.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 shows an example of a large continuously operational database for which

the updating technigue of the invention best applies.



5 product modifications are becoming immediately visible to the pricing engine (130) while a new fare
is being created. This may cause incoherencies as long as not all the transactions have actually
completed so that all products are updated in a coherent way for the new fare and also made
compatible witloali thyeadready existing fares. 10Another problem tied to thefagtpthaladmedifications
are immediately visible is that no validation of the nevifares is in practice possible. Air fares are
particularly complex and subject to the application of many rules. The parties involved in a negotiated

fre (o9, an afiee ardadimel agenabraVLIeYR SARAENY pEedev BN A copiact

translates into a new fare unless 15 it is actually made immediately aval
commercial trafSAERRESI Wﬁrﬁ%%@%@gﬁuﬁﬂﬁﬁl testétdncacheafioe ﬁ?alhetﬂnh‘glmam ie.,
before the date\,atgqg;ﬁgﬁ@ﬂm{@d@@@@g@ﬁg&ﬁd@g@@g}f I px,%%gﬁgﬂ mode. FIG. 2 descrlbes the

means used by, Ft invention to update products of 20 a contlnuously operational database during a
filing cycle flow that ¢dntfdI€ G5 té)%ﬁﬂ%ﬁ'ﬁ@éi@%ﬂﬁ”‘fﬁ@?]i%@@"‘ELHW%F@@FU&?@WS withThe
coherence of thHeaipdatepondiey erahptiodgcts part of a global commercial offer is achieved through
the use of a filing number (210) The flllng number is made unique and its validity is linked, as further
discussed, to thetAFdilink (#20) to which it belongs. It is attached to any update done on any

of the products def'”dﬁﬁéh%ﬁ%ﬂh% iy BO BLERREr AP fliel epifes A partipiay update

among a set of updates. Hence, all the data tag ith a same mg humber form a nieta- product

(230) which is R AHRENES un‘?(ﬁﬁ‘é”@ﬁﬁty i tHe syﬁ'ﬁém W@flﬁﬁgﬁeamqwmombmmﬂmhe

30|dentlflcatlon@aﬁi§beu&%m§ u@ﬂ@gemagmwm%%@eﬁ&%ﬁ@w ﬁbé?%@%a@é% is made
of states ransitions: -A state s‘é@%ﬁ@ is associated with a filing number (210)." It determines the

actions that can BecTPRIBRGAE ey ‘&Wﬁgﬁﬁﬂgﬂ‘wm@ ﬁhﬁg‘“’ﬁﬁmﬁﬁ?j Tepe of the

1nvenuon.

FIG 1 shows an example of a large continuously operational database
for which the updating technigue of the invention best applies.
The database (110} of this example used to illustrate the invention is a
15 fare database of the kind set up by GDSs from their large computing and storing
resources (150) to allow pricing of travel solutions. This example is chosen to
enhance the understanding of the invention and does not limit the invention to
fare databases or to commercial offers.
GDS resources are made availabie online through any combination of
20 networks including the Internet (160) and the use of the corresponding standard
protocols. The pricing requests are received (120), e.g., from the traditional
travel agencies affiliated to the GDS to complete travel commercial transactions
on behalf of the travelers, clients of the travel agencies. Pricing requests are
also received from numerous online travel sites in order to price the travel
25 solutions selected by end-users of the sites. Whichever the source of the pricing
request, a pricing engine application (130) operated by the GDS uses the fare
database to establish the cost of the fravel solutions. Pricing requesis are
issued by agents of travel agencies from their computer terminals and by end-
users typically accessing various online travel sites from their personal
30 computers through a standard client application, i.e.. a web browser or g
navigator (135).



WO 2010/094675PCT/EP2010/051904 9 last state of the filing cycle flow corresponds to the
publication of the data (260) when updates are put in production. When this state is reached the filing
number becomes obsolete. A new unique filing number will be needed if more updates have to be
processed. 5woteangitierT{250) is an action which changes the state of a set-pigataiasnother one. As
further discussed in the following, from a state, several transitions are proposed to the filing team in
order to possibly reach another intermediate state before updates are eventually put in production. It is

always possible to publjsiyéhedatrin-praskiciipnfiom a3y stale antalse t‘fbé}ﬁ#ﬂ@r% ]cg(‘jerf'
corresponding whole set of data if update session must be canceled. Only the data already in

production (20075BFER g B LB TR PIRYTHEA S R JRtMBi e SaG e hal Ry REsE beerigieady used
to price and salgidicketin nenBasedien thshabove canespis of siates-anshimasiione& filingscycle flow

can thus pe customized.to fit the needs. o at ricu_lg%i#en tea z_;md wa o_f 15working _of,their_
organization. TRIS i§' %rﬁﬁia(fhgf} w'is %“cf%bééj gﬁ?st%ﬁu EBW.“‘? isPcLSPiIIE fidly ¥ YERdation
states is fustherlithssastiedsn FiG0 3called Tooguarantele thersabdtesceanbireisystem semeutestrictions
T 5 prodc s By s e e B A e B TS one A nmber
(210) is permitt@dtorberadiseittedwinmest MrReNCeb thatitrsreistipossiliyvesia vaebiclericbapdates
active at a times @ nggfhg@t_ of data (230).
As mentioned in the background section new fares are created on a
10 daily basis. Direct filing of fares is achieved through a dedicated software
platformn (140} running from GDS computing resources in a standard
client/server mode. Then, the direct filing software platform let fare providers
manually file negotiated fares from the corresponding client applications (145)
through a graphic user interface (GUI). Negotiated fares are fares that result of
15 agreements and contracts signed between, e.g., airlines and travel agencies
and, generally, between any fare providers and any travel service providers that
do not use the services provided by ATPCO or SITA.
The introduction of new fares must be done in real-time however
without disturbing the regular operation of the database which remains
20 continuously interrogated through the pricing engine (130) in order to answer
the commercial requests (120} issued from the here above mentioned travel
agencies and online travel sites, i.e., by fravel agents and individual end-users
of the sites (122). The fare database is comprised of several eiements,
hereafter referred to as products. Said products participate to the definition of
25  objects which are for instance global commercial offers in the described
example. The products must be consistently updated to eventually get a valid
fare that becomes commercially useable. The products are updated through
independent dedicated transactions (144) with the database. Transactions are
issued by those in charge of entering, updating or deleting fares through the
30 direct filing software platiorm (140) provided by the GDS. They are broadly
referred to as the filing team (142) in the following. Creation, update or deletion
of data are performed manually. The products inciude the rules (112) that
transtate the terms and conditions of the negotiated contract in the form of



-Any new filing must always start from the existing data (200) if any. At the end 250f the current filing
cycle flow, the new data are merged with the old ones. They must be kept coherent. On an
implementation point of view, a state (240) is a field stored in a database table. It qualifies a set of data
identified by Wanigaeskting number. The association filing number-state isktonssmaseparate table.
Each time the 30 state is modified for a given filing ngmber a new association is created and kept in
the filing cycle flow (220). The filing number is attributed at the beginning of the filing cycle and used

by the filing teamastadelendiftn a: SR wReatas JMe FRIMODAGESR T BRRE1O0ARP4HE cepceming

several produc%s in the database, The last attributed filing number is stored in a dedicated table.

On the product &i8e2BRHER 987 s REErdAtB dSRFEEL RS (D71 ¥ e bEGiHRY BidhéHifing cycle
flow: it ;sheitheraarbmnd d sewrMkeyravienitiee (3 13@5&@%@@@%%@%&5@&?@&@3@&“ t;dﬂi,t@r itfifha
copy of the existin ta in production. During,the whole filing cycle flow, an e las ate of the
data is kept in f %‘%a?aabgg%.l‘l@o? ggg%ch%ﬁﬁhg rﬁ%%vgg?, Fﬂ%‘rﬁ%"%%"%ﬁ%é?ﬁgﬁ 5?%%55&?;? However,
several MKey'siopdusiohact fizaiibesidenstifieddoyitive isamed ifilinly nusitberid Okes fuither disginssed in F:CG.
3, the filing sys igvention.| . lexi 6 %QP | iling team, in. charge o
creating new fa{r?e@sb o{?@ﬁe ogrgﬁgéatgjgnﬁgb %@gﬁ%ﬁ{n?ﬁ%g cyc?ég g%%v”?%é@%%ﬁ%%i% gr%iél)?\]éation's
needs by havir@fafChprdpfiatenersiersfiavarmetialy varmaifiackete S Bbfaleraakinitamsds released

and used in preghiction.id Becmanagemaptef the W@ are and also made compatible with all
the already existing fares.

10 Another problem tied to the fact that all modifications are immediately
visible is that no validation of the new fares Is in practice possible. Air fares are
particulary complex and subject to the application of many rules. The parties
involved in a negotiated fare (e.g., an airline and a travel agency) cannot
however conveniently preview how a contract translates into a new fare unless

16 it is actually also made immediately available for the regular commercial
transactions. A new fare cannot be built and tested in advance by the filing
team, i.e., before the date it is scheduled to be released and put in production
mode.

FIG. 2 describes the means used by the invention to update products of
20 a continuously operational database during a filing cycle flow that conirols the
visibility of the updates until they are put in production.

The coherence of the updates on several products part of a global
commercial offer is achieved through the use of a filing number (210). The filing
number is made unigue and its validity is linked, as further discussed, to the

25 filing cycle flow (220) to which it belongs. it is attached to any update done on
any of the products defined in the database. A filing number thus uniquely
identifies a particular update among a set of updates. Hence, all the data
tagged with a same filing number form a meta-product {230) which is managed
as a unique entity by the system. The filing team is responsible of the

30 identification of the set of updates and of its functional coherence.

A filing cycle flow (220} is made of states and transitions:
~A state (240) is associated with a filing number {210). It determines the actions
that can be done on the set of data (230) identified by the filing number. The



15 activity is done directly in the production database. For a given set of data, two versions can live
together in the database: one corresponding to the production activity, one corresponding to the filing
activity. As soon as the version under validation is promoted, it becomes the new version targeted by
the pricing engine1t28¥Tis way of filing has many advantages. The datab&$§&/H8ad8/¢0¢tb be
duplicated. Only the products being updated exist in¢gwo versions. Indeed, a possible solution to the
problem solved by the invention would be to have a standby duplicated database in which all updates

would be done andehedterdainrednecstvndbyeaipbass is My publicnibprotietiontsepidsing the

active 25 database at scheduled times, This way of doi resents drawbacks in comparison with the
invention. Inde¥aRulRCEBRRIGHG tfirds H%Qﬁﬁ%‘ a%%?o !ﬁNg??g?gésaﬁ%a(%e)?hdg%j%?é&ggases. Also,
contrary to whatisfeasible wih tiediking. system of thesifileotionnaarupidate cewldadolf eopait in
production as sogn as j%thastb%en th%rou%gly checked since it would have to wait the next

g be pro ;

30scheduled sl\‘/\i?ap%iensg B’ bedome Visibie y the end-users of the database. Also, the filing team

does not rieed-té dreatétiavdiioh foraall prodoced Hefinbaraapddaribisobat 6alyTorai@ dhes that

must be modifieg, Ferousth gt e tall mosiies s alidainn of tapdaiosean be WO
2010/094675PCT/EP2010/051904 11 conducted normally. In this case, the filing s%stem of the

invention just réEReINhasoRDpesREdID LAl A deasR R WPsE R AP AlBRH. P INE & ssary

nonéUpEatggv Ft’{r]@tt%H%d?Péft@ F%@é%@f&fﬁmtééﬁaﬂ%m?tQLlll?%ﬁrﬁHd@'l@cV@lzidatimﬁaD\g)li}% gpgatfed
proaucts. | e example used to Illustrate the invention, If only the ru roquc and the fare
product (236) RESTRE MidRIFEd N ThERMEHR %W—Lﬂg&ﬁféﬁjmt%}ypgﬁ%]ﬁﬁ%fﬁ i éégﬁ%e e

?sﬁexamp €, I.e7, the
routing praduct{Zadpnedids noiaetsallytddie inchded GsshownustfGc2)de e Metaforoduct

identified by a yniqug fling numbes GOk Ba5s: 15 BRISYETEUSHT IRLegfigrrio perform
because they may have been already used to price and sale tickets.
Based on the above concepts of states and transitions a filing cycie flow
can thus be customized io fit the needs of a particular filing team and way of
15  working of their organization. This is why the flow is named customizable flow.
This customizable flow of validation states is further discussed in FIG. 3.
To guarantee the coherence of the system some restrictions apply
through:
~The granularity of the update in each master file (set of database tables
20 dedicated to a product) is determined by a set of identification fields called
Mkey's (270). Only one filing number (210) is permitted to be associated with an
Mkey so that there is possibly only one cycle of updates active at a fime on a
given set of data {230},
~Any new filing must always start from the existing data (200) if any. At the end
25  of the current filing cycle flow, the new data are merged with the old ones. They
must be kept coherent.
On an implementation point of view, a state (240) is a field stored in a
database table. It qualifies a set of data identified by a unique filing number.
The association filing number-state is stored in a separate table. Each time the
30  state is modified for a given filing number a new association is created and kept
in the filing cycle flow {220). The filing number is attributed at the beginning of
the filing cycle and used by the filing team fo identify a set of updates



10 the validation of the updates, will just pick by default the production version of the non-updated
product (204) instead. This avoids the creation of useless data in the database, i.e. the dyplica_tion of
production versions without modification. FIG. 3 is an example of a filing cycle flow including up to
four states withahereossesponding transitions. 15The defined states are asploligwsi1Ehs; siraft state
(310) corresponds to the preparation phase, when theiling team is entering (creating) new data (312)
into the production database with the filing system of the invention. While in this state, members of the

filing team can dgRe MAAYSAREAIES G3LALES NeSesRanson %ﬁer\s\g{rﬁws%&%ﬁg"m dpne new

data is normally submitted (316) to the next validation state. it Is worth noting here that the new
entered data (rSfSFEAJBFPASARE B number) can be all deleted as long as they have not been

promoted to the last state: the predustionstalenaherghayibecamevisible.andary Q%H?{eé*t o
immediately by %é)ricin. en§ini) V\%ﬁ) 2010/094675PCT/EP2010/051904 12 The_manua validation
state (320) corrtespgﬁgg {88 s Fi8e fRGYG5 alidatiES Betidrie B ¥pdkpizelsHeRbers of an

expert tearfi (32B)idaiuabialidatigreinsthie txamplenfite fare datakasecisnd xiliusy atedhe invention,

this state corre 1o t idatio non price.able elements of the new fare (rules and
routes). While %ﬂ%@g %ﬁﬁ’éﬁ%ﬂaﬁ%&aﬁﬁfg%%@gnc%%r &l'to K eﬁﬁﬁri%ﬁta?@%% ?h%@?s\?ag@@dﬁ currently
validated. Manl&Pbdnidagotpinbgseatiad aegocrtHeifiding(32e), Soeeaistogtdraekeosthe pfavious state
(where data capRe,furihee RIS BY & JUNgrEH¥Mauct can be identified by the same filing

number.

16 As further discussed in FIG. 3, the filing system of the invention is thus
open and flexibie enough to let the filing team in charge of creating new fares
for an organization to customize the filing cycle flow (220) to their organization's
needs by having an appropriate number of intermediate validation states before
a new fare is released and used in production. The management of the filing

15 activity is done directly in the production database. For a given set of data, two
versions can live together in the database: one corresponding to the production
activity, one corresponding to the filing activity. As scon as the version under
validation is promoted, it becomes the new version targeted by the pricing
engine.

20 This way of filing has many advantages. The database needs not to be
duplicated. Only the products being updated exist in two versions. Indeed, a
possible solution to the problem solved by the invention would be to have a
standby duplicated database in which all updates would be done and checked
before the standby database is put in turn in production replacing the active

25 database at scheduled times. This way of doing presents drawbacks in
comparison with the invention. Indeed, such solution requires to manage and
store two large and complex databases. Also, contrary fo what is feasible with
the filing system of the invention, an update could not be put in production as
soon as it has been thoroughly checked since it would have fo wait the next

30  scheduled swapping to become visible by the end-users of the database.

Also, the filing team does not need to create a version for all products
defined in the database but only for the ones that must be modified. Even
though products are not all modified the validation of the updates can be



Otherwise, the new entered data are possibly submitted (326) to a second type of validation. A third
option may consist in submitting the new entered data directly to the last state, i.e.: to the production
state (340) Applicative validation The applicative validation state (330) corresponds to a second
identified typ&/of¢adidatson by specialized members of an expert team. In thergxanplepbihe fare
database this corresponds to the validation of the prige able elements of the new fare by the team of
fare experts (332) which may invoke the pricing engine as if the new entered data were already

published. In thissérigcwhishrisinoimally iysaded afinalizedhediling ifiswaAates Pé%@\')ggved (334)

because this phase is most of the time done assuming theé new entered data are indeed price able

(since the otheF EIdIRBAETRITE ARSI DREFETERAAISIPRI TVaYibiss ‘@ itgfiormdiesasaaty BaR-however

be rejected (336)widhe prprrticamnd neerssanpibagiidhepewdatacande submilieg apytime after
to the producti%ré ﬁé%tt% ﬁBg . The tr?ni\i;t)ion to the production state can thus be postponed until the
date chosen to release the r'"léevy%%;e @3'(53%/094675PCT/EP2010/051904 13 The selling state

(340) corrésponds to th¥ifirdukietiemstatesdiherilihsirdsddiarerpahtished they ecankedrmetiately
oo ST S5 T2 MO M AR UGS AR 29 SRR
other proauct of this example, i.e., the routing product (234), needs not actually
to be included (as shown in FiG. 2) in the meta-product identified by a unigue
filing number (210). In which case, the filing system of the invention, to perform
10 the validation of the updates, will just pick by default the production version of
the non-updated product (204) instead. This avoids the creation of useless data

in the database, i.e. the duplication of production versions without modification.

FIG. 3 is an example of a filing cycle flow including up to four states with
the corresponding transitions.
15 The defined states are as follows:

The draft state (310) corresponds to the preparation phase, when the
 filing team is entering (creating) new data (312) into the production
database with the filing system of the invention. While in this state,
members of the filing team can do as many updates (314) as necessary

on the new entered data. When done new data is normally submitted

Draft

(316} to the next validation state. it is worth noting here that the new
entered data (referenced by a same filing number) can be all deleted as
long as they have not been promoted to the last state: the production
state (where they become visible and can be used immediately by a

pricing engine).




a)made by members of the expert team can still be made immediately covisible to the pricing engine
as in the legacy system. Also, the filing team is left with the opportunity of using production data (344)

to start with when creating a new fare rather than entering a whole new set of data.

The above

exemplary filimg eywlesgers be adapted to any organization's needs. The numibaroéstatesis not limited.
New requirements may be considered and new states,added to the flow if necessary. A state defines

the actions allowed on the data so that they can be updated deleted processed or 5 JUSt only read.

Also the perm
definition of a
new actions.

there is only g

. The

ment of

/e
g p
The‘@@%%@fmﬁgj@?@@bﬁpﬁ@‘a@% ARE E%@lﬁfﬁiﬂl@d%’%?ﬁﬂﬁh (lﬁz@EC ) where

ne validationesstatemprioag alisady mentipnadabeva kiaaingle Rtedirlionsta
considered (360) in w h|

legacy systems. .

case the m d|f|c tions bg}gome immediately visible to the prlcm%a<
ga

RS IETPEGSIFY %gé’@% HEGULBIHAE iy S5sRiiR RieRHromh

te can be
$in

icy

systems the abn@ fa rrtaw fmm(remmsmmmm)owanamms dereaghdaanhttiedsidbaecompetition

because the @
contracts may

organization mangge

be entered 2Cthaﬁma>@%@a&§§§%@é faverddhe mearimaARe g eI A14NR YRINIAD

tabase ill Di 360). .. Yet, the fili
e e R o R R vl e R s

nyéhtladiedsnay Teeditingeps e rﬂe@vtdmgrwﬂe)amemesemea barwdiuthe ¢

Otherwise, the new entered data are possibly submitied (326) to a
second type of validation. A third option may consist in submitting the
new entsred data directly to the last state, i.e.: to the production state
(340}

Apglicative validation

The applicative validation state (330) corresponds to a second identified
type of validation by specialized members of an expert team. In the
examplte of the fare database this corresponds to the validation of the
price able elements of the new fare by the tearn of fare experts (332)
which may invoke the pricing engine as if the new entered data were
already published. In this state, which is normally intended to finalize the
filing, fare updates are allowed (334) because this phase is most of the
time done assuming the new entered data are indeed price able (since
the other elements have already been validated at previous state). The
new data can however be rejected (336) by the expert team if
necessary. if not, the new data can be submitted any time after to the
production state (338). The transition to the production state can thus be
postponed until the date chosen to release the new fare.

f new
it any
f data to




prevents new entered data to be accessed by the pricing engine. -Once the whole contract is filed ir_t _
the database, contents can still be thoroughly checked in the actual production environment before it is
published. WO 2010/094675PCT/EP2010/051904 14 For the exemplary fare database used to‘ _
describe the M¥emRtioNYHIIS part is mostly done by experts of the travel clientcommnanysershy the airlines
themselves when the filing has been contracted out. Agfiling cycle (350) including a simple validation,

called manual

validation, based on the 5 consultation of the data stored in the database or an
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Also, the filing team is left with the opportunity of using production data

(344) to start with when creating a new fare rather than entering a whole
new set of data.
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The above exemplary filing cycle can be adapted to any organization's
needs. The number of states is not limited. New requirements may be
considered and new states added to the flow if necessary. A state defines the
actions allowed on the data so that they can be updated, deleted, processed or
just only read. Also the permitted transitions to and from the states are part of
the definition of the filing cycle. The definition of a new state must be coherent
with the existing flow and it can imply the development of new actions.

The exemplary filing cycle of FIG. 3 can also be simplified as shown in
(330} where there is only one validation state. And, as already mentioned above
a single production state can be considered {360) in which case the
modifications become immediately visible to the pricing as in legacy systems.

Hence, the foregoing described database filing system retains from
legacy systems the ability, for the filing teams and their organizations, to react in
real time to the competition because the database updates can stili be made
instantaneous (360).

Yet, the filing of new contracts may also include optional preparation
and validation phases that can be tailored to fit any organization management
needs:

—The filing of a new contract can represent a big volume of data to be entered
that may span several days. In the meantime the filing system of the invention
prevents new entered data to be accessed by the pricing engine.

—Once the whole contract is filed in the database, contents can still be
thoroughly checked in the actual production environment before it is published.

rrespond



The embodiment that is described above has turned out to be very efficient for updating large volumes
of data in a single database presenting the 20following features: 2 Terra bytes, 1256 tables, 1774
indexes. More than 2,4 millions of updates and 23 millions of read access were performed per day.

The scope ofwisinwention also extends to hotel industry and the data to be-yRgateglxay.correspond
to hotel fares/rates. Although the invention is described above in connection vv_|th an example involving
fares and commercial 25 offers, its scope extends to all kind of data for which it is advantageous to

insure integrity phLpdates t i eqlime Lo %(?éﬂdféd&%%%@b e.“l]:\pernitr?gﬁa%g, thet %oduction

ar
database can include products participating to the definition of an industrial manufac uﬁng process. In

this case end-uSEEh 058 itdutrBE R cMinBeot@dinidigns. CUB'CANMMS: by theAairines |
computer-implementeivmetiod of BRSUTIRG ARLNTEGHRY e&atl%iefééjtya%y&d_%ﬁ%?gb@@t @5@?“““ to
a production datnacgg e conc_:urrenﬁll% used by one or more software a i pllqatlonséth production .
database includifig & Biurality 8P Broddets Bipheipatits o Bkt ¥R GFEBRCtS: ﬁ@m@fhoiﬁ“@o_mp g
et of et o e S e o
B o R o e SR R B .
product items id@Riifiativasvaidat e bip 68, Urigee fitingsarcibet ancbgasiveyest tnseatmioymiof a
meta- product of gty ol Ynda SIS APRIEAs IR ING RIogHEION fBIFRESE RGN the
meta-product o&e\/ﬁhlch the plurality of updates has been applied;
10 —Finally, the database filing system of the invention lat filing or expert teams
control the publishing of a new contract anytime after the validation has
completed so that contract can safely be prepared in advance and, possibly,
withdrawn until the last state (production state) is not entered.
~While the enhancements that the invention provides are particularty
15  advantageous for airline industry, the scope of the invention extends to other
transportation modes such as train, car, bus, ferry etc. Then data to be updated
may correspond to fares related to air, ground, rail or sea products.
The embodiment that is described above has turned out to be very
efficient for updating large volumes of data in a single database presenting the
20  following features: 2 Terra bytes, 1256 tables, 1774 indexes. More than 24
millions of updates and 23 millions of read access were performed per day.
The scope of this invention also extends to hotel industry and the data
to be updated may correspond to hotel fares/rates. Although the invention is
described above in connection with an example involving fares and commercial
25  offers, its scope extends fo ali kind of data for which it is advantageous to insure
integrity of updates brought in real-time to a production database. For instance,
the production database can include products participating to the definition of an
industrial manufacturing process. In this case end-users may be industrial

machines or technicians.



when updating of the meta-product is complete, in the production database, successively setting into a
customizable flow of one or more validation states the meta-product in order to perform a
cross-validation of the plurality of updates, wherein the customizable flow of one or more validation
states allows returning the meta-product to the draft state when cross-validation of the plurality of
updates fail, each validation state qualifying actions;are performed on the meta-product identified by
the filing number, the validation state is a field stored in association with the filing number in a specific
table; when validation of the meta-product is complete, setting into a production state the uniquely
identified meta-pro%g%@ﬁich becomes immediately visible and useable by the end-users of the one or

more software applicationsnputerwhpleinesaid ereaiing Or SanYying siepsaidyupdating sigp, said
validation st ' ing.ste h perform while the production database is concurrently
accessed by% &ﬁegt%%dgadsggﬁg %?lgc?§t§:%e€v§§e§§ﬁog%iggO%gfaay-gg%’&u%?%gﬁrﬁg% gﬁgé'%%%ggﬁ %@/Wéeend-users
during said GERIRG ofidEFiiR T Stelesardpditihgtstepasdredidivalidatirraliap. of progudthe method
of claim 1 whergitpsiiaciistarefzaiia Soubpianeemiais widationgsiales éncludes a manual validation

state which does ngt ate of the meta-product. 16 validation states includes an applicative
validation state wh %ﬁ@a%%% %’?n%%%%@?h%i%? %iﬁgheogg"‘?oﬁw’g?ee raraisf’)?f?:% ?gr%stgnathdéarﬁeﬁéiﬁrod uct.

4. The meth¥RIBPRISINT S ithertiy tHE HRSEes deaBINg iRl Jitlendniskeyvear iba wpetiteibproduction
products thatzAzeRecassply-irpivnulaiathe one or more software applications on the meta-product.

rom the metaprodb el 1oL SaAe oy M L aree (1 A O RGP alows
displaying b§ethe! diacbehibiasapisiaditehae wsla-prothectagiritiegenarpbstuctoagsrethact. 7.
The methoduacepedingntarclaiad-wheneiniherastaarabie lowpbanaosmase. validation states allows
setting the rlh%ﬁ‘é%%%%h&%%é@a%&’é%?HBH%%i‘n%t%I.S ‘meta-product on which the plurality of updates
has been applied;
when updating of the meta-product is complete, in the production database,
successively setting into a customizable flow of one or more validation states the meta-
product in order to perform a cross-validation of the piurality of updates, wherein the
customizable flow of one or more validation states allows returning the meta-product to
the draft state when cross-validation of the plurality of updates fail, each validation state
qualifying actions are performed on the meta-product identified by the filing number, the
validation state is a field stored in association with the filing number in a specific table;
when validation of the meta-product is complete, setting into a production state
the uniquely identified meta-product which becomes immediately visible and useable by
the end-users of the one or more software applications;
wherein said creating or copying step, said updating step, said validation step,
and said setting step are each perform while the production database is concurrently
accessed by the end-users; and
wherein said meta-product carmnot be accessed by the end-users during said
creating or copying step, said updating step, and said validation step.

2. The method of claim 1 wherein the customizable flow of one or more
validation states includes a manual vaiidation state which does not allow the update of

the meta-product.

3. The method of claim 1 whereln the customizable flow of one or more



8. The method according to claim 1 wherein the production state only allows an expert team to update
the meta-product. 9. The method according to claim 8 wherein the production state allows
updating any product. 10. The method according to claim 1 wherein the customizable flow of one
or more validation states include only a manual validation state. 11. The method according to
claim 1 wherein the production database is a databagge of fares and the one or more software
applications include a pricing engine. 12. A computer program product stored on a non-transitory
computer readable storage medium, comprising computer readable code means for causing at least
one computef Bt ateiptsiiaetisasearplissiig valiidationrstite stingharlssuainudasia migue filing
number assagiatec:teoavkaftpiateversion plihe:plwabtypf updates keeping invisible to end-users of
the production database, the plurality of updates; in the production database, creating or copying
from the production database, a set of product items identified as a whole by the unique filing number
and gathered under 4 fofh BeH pReth Pria o wini dheties luratitycb i puatss iwidpplethemrthe
production databageatsedpting:thermsisteaduciionwhishdhe lumliypiiwdateshasbesprapplied;

when updatig the qt&-{aroduct S cor?éalete in, the production database, successively setting into a
. & %[;9 ications on the meta-pil c%ucu .
customizable flow of one or more validation'states the meta-product in order to perform a
cross-validation of the plurality of updates, wherein the customizable flow of one or more validation

states allows returringrbensatarpresiiet todherdraftstaigivheg cenaanslisationielibeduwalty of

updates fail, lidation state gualifying actions are performed on the meta-product identified by
the filing nurﬁeg%éﬁé?%\{?%éw{%ﬁé%aatié?\n%% etﬁ‘se% ﬁ%‘?g%ﬁ%red in association with the filing number in a specific

table; when validation of the meta-product is complete, setting into a production state the uniquely
identified meta-productmhicleinegosres immediateleyisible apdivseable insendsusernpkthe one or

more SO“Wa&%&%%'%‘?gaEQ Qﬁé one or more applications the meta-product as if it were a production
product.

7. The method according fo claim 1 wherein the customizable flow of one or
more validation states allows setting the meta-product into the production state.

8. The method according to claim 1 wherein the production state only allows an
expert team {o update the meta-product,

9. The method according to claim 8 wherein the production state allows updating
any product. '

10. The method according fo claim 1 wherein the customizable flow of one or
more validation states include only 2 manual validation state.

11. The method according to claim 1 wherein the production database is a
database of fares and the one or more software applications include a pricing engine.

12. A computer program product stored on a non-transitory computer readabie
storage medium, comprising computer readable code means for causing at least one
computer to operate instructions comprising:



wherein said creating or copying step, said updating step, said validation step, and said setting step
are each perform while the production database is concurrently accessed by the end-users; and
wherein said meta-product cannot be accessed by the end-users during said creating or copying step,
said updating step, and said validation step. 13. A server side or a client side of a computer
program product stored on a non-transitory computeweadable storage medium, comprising computer
code means for causing at least one computer to operate instructions comprising: requesting an
issuance of a unique filing number associated to a draft state version of the plurality of updates
keeping invisible to ExfHEREER ot tisemigueiion ehmbalindhuiplbralitysotiapahtesy drafindhe:

production databrse oErerting:e/igopyingdEesy miﬁw%IEQB@%@%ﬁa%s%r%eBPftﬁéO%%tJé%%S
identified as %é%/a[hqajg@byhthe;&gh ueffilin tnu_mber and gathered under a form of a meta-product on
which the plurality o Upc? es’is Bpﬂg 18 in the production database, updating the meta-product on
which the plurality ofiipéldtesirisneetrbassticdeating whemyipgéting tbk thednetapragusidss complete,

in the productisndlaiabpse isHECRESHAM: SIting niR wﬁmm%ww i) g%n%@éi&aﬁon

states the m [ﬁd roduct in.order to perform a cross-validation of the plurality of updates, wherein the
customizablgl o\% 8%%3}% ?grarﬁncﬁtg"\'?gﬁéé?{é)ﬁ &%@?Bﬁ&k@%&%ﬂ?&%ﬁé ERRsdduct to the draft state
when cross-Vallaiprigetise ghirimseotpieine shaihaagodlidationhitatt g palislingacionagsare
performed omige;seatanmpreduct identified by the filing number, the validation state is a field stored in
association with the ffj}Ij@nr]gunu T ber iriams%peciftic table; =~ when validation of the meta-product is
complete, setting info & pro fctien’state he THQIEE ifertRbEeta-Brodietwiien Hetbmmes
immediately $$ERESAY (BsEHIS MY theveintviasbls bithe one or moeevsbfatiaresapplicatiansts-
wherein saideseaing areapiing:Ae saldddaclalingsien: sldy@lia/on siameand said;ssing step
are each perfgg&n %;{Qg& tr}fe ‘Brg]puctlon databa?_e IS concurrently accesse f%?t e end-users; and
wherein said meta.product cann%qaogrﬁg'éesgabdﬁﬁﬁéféﬁé-a@%’?@ SRR e credgmgesiieioidying step,
said updatin§'stéfifsiatsarberaticesteratidepion of the plurality of updates fail, each vaiidation state
qualifying actions are performed on the meta-product identified by the filing number, the
validation state is a field stored in association with the filing number in a specific table;
when validation of the meta-product is complete, setting into a production state
the uniguely identified meta-product which becomes immediately visible and useable by
the end-users of the one or more software applications:
wherein said creating or copying step, said updating step, said validation step,
and said setfing step are each perform while the production database is concurrently
accessed by the end-users; and
wherein said meta-product cannot be accessed by the end-users during said

creating or copying step, said updating step, and said validation step.

13. A server side or a client side of a computer program product stored on a non-
transitory computer readable storage medium, comprising computer code means for
causing at least one computer to operate instructions comprising:

requesting an issuance of a unique filing number associated to a drafi state
version of the plurality of updates keeping invisible to end-users of the production
database, the plurality of updates;

in the production database, creating or copying from the production database, g
set of product items identified as a whole by the unigue filing number and gathered
under a form of a meta-product on which the plurality of updates is applied;



14. The method of claim 2 wherein the customizable flow of one or more validation states includes an
applicative validation state which allows simulating the one or more software applications on the .
meta-product. 15. The method of claim 1, wherein when updating of the meta-product is complete, in
the production database, contents of the meta-product are checked in an actual production

environment before said setting step. 18

in the production database, updating the meta-product on which the slurality of updates
has been applied;

when updating of the meta-product is complete, in the production database,
successively setting info a customizable flow of one or more validation states the meta-
product in order to perform a cross-validation of the plurality of updates, wherein the
customizable flow of one or more validation states allows returning the meta-product to
the draft state when cross-validation of the plurality of updates fail, each validation state
gualifying actions are performed on the metamprodhct identified by the filing number, the
validation state is a field stored in association with the filing number in a specific table:

when validation of the meta-product is complete, setting into a production state
the uniquely identified meta-product which becomes immediately visible and useable by
the end-users of the one or more software applications;

wherein said creating or copying step, said updating step, said validation step,
and said setting step are each perform while the production database is concurrently
accessed by the end-users; and

wherein said meta-product cannot be accessed by the end-users during said

creating or copying step, said updating step, and said validation step.

14. The method of claim 2 wherein the customizable flow of one or more validation
states includes an applicative validation state which allows simulating the one or more

software applications on the meta-product.

15. The method of claim 1, wherein when updating of the meta-product is complete, in
the production database, contents of the meta-product are checked in an actual

production environment before said setling step.



