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LARGE VOLUMES OF UPDATES IN A 15 DATABASE" FIELD OF THE INVENTION 20The present
invention relates generally to the management of databases and more specifically to a method of
accommodal¥Ry #4&&H e large numbers of updates brought to a databBSEWRIE {194 6berational and
used to serve numerous end-users. BACKGROUNDIOF THE INVENTION Since they were
introduced and started to be largely adopted in the 70's 25 databases have proliferated in all sorts of
‘domains including engineering, scientific, commercial and business applications. Their size can be
anything ranging from a small database used by a single individual on a personal computer, e.g., to
keep track of personal finances, to large and very large databases set up by various institutions,
companies and commercial organizations to support their activity. In an all- 30 interconnected world
those large databases are also generally, if not always, made accessible to numerous remotely
located end-users to query whatever information is made available by the databases. - Inthe
airline indugtry, examples of such very-large databases are the ones that hold the airline fares along
with the rules restricting their use. Fare databases are 35mainly set up by a few worldwide global
distribution systems (GDSs) that provide travel 2 services to all the actors of the travel industry
including the traditional travel agencies and all sorts of other online travel service providers. Such a

GDS is for example AMADEUS, a European travel service provider with headquarters in Madrid,
Spain.
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“METHOD OF INTEGRATING IN REAL TIME LARGE VOLUMES OF UPDATES IN A
15  DATABASE’ '

FIELD OF THE INVENTION

20 The present invention relates generally to the management of databases and

more specifically to a method of accommodating in real-time large numbers of updates
brought to a database while it is operational and used to serve numerous end-users.
BACKGROUND OF THE INVENTION
Since' they were introduced and started to be largely adopted in the 70's

25 databases have proliferated in all sorts of domains including engineering, scientific,
commercial and business applications. Their size can be anything ranging from a small
database used by a single individual on a personal computer, e.g., to keep track of
personal finances, to large and very large databases set up by various institutions,
companies and commercial organizations to support their activity. In an al-

30 interconnected world those large databases are also generally, if not always, made
accessible to numerous remotely located end-users to query whatever information is
made available by the databases.

' in the airline industry, examples of such very-large databases are the ones
that hold the airline fares along with the rules restricting their use. Fare databases are

35  mainly set up by a few worldwide global distribution systems (GDSs) that provide travel



Those large databases have to sustain conflicting requirements. They must be 5 operational in a
24-hour-a-day/7-day-a-week mode to sustain a worldwide business that never sleeps while they also
need to constantly acquire new fares published by hundreds of large and smaller airline companies.
As depicted in FIG. 1 the data providers (120), i.e., tife airlines or the fare providers on behalf of the
airlines, and the data requesters, i.e., the remote end-users of the database (100) are both trying to
10 access simultaneously the same resource creating conflicts to answer queries while database
contents are peivigaspdatdidhe actosonfitiondravat heusibens!idppie therireditonpitterel mgehigsroblem
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out is to implement a flip/flop 20 mechanism. cal databases are maintained one serving to
answer end-uget BEiessrRieile iy die NeBeifR) cisiAaty ErReiRmeMe Bt PHRbsRehPYcheduled
intervals, the fioles«afsthsr datgbases anansvappaed Theedvinusadvapiage of tgssaluiendsighat there
is no longer any down fi for the end-user rvery little, while s in kes place). Hawever,
none of these’ é&ﬁ%%g?@ﬁ%‘fo%ggaafﬁlfﬁé(%ﬁé%% %%o%?ﬁ’é;%%d%?tﬁ%ﬂ%eﬁl- ime. The ’e‘)arQF-L?geers will

see the modifiééiopaussipraftee. stindameteadbtig el DdagalbiesecSSEntRpy kP dniRIO the time
interval get fosdbasbasehaaibiilap medame resbiirRodingnts sbihrinventienseglidradispiase a

mechanism tha& ay allow a continuous inéggergtion of the updates received from the data providers
and their 30 B? %’1 RS IS iy BE Eoherently and rapidly made available to answer queries
from the end-users ofSiblettaalibaiehave béentireplebjectsdféatystsaamuadbantagekof theysesent
invention will hsgaipeiRRRALANHg e nRpSSkiledn e, a8 unasraminalion of thedollaning
description in reference to the accompanying drawings. It is intended that ang/ additional advantages

35be incorpoPAEPaREr&Nd SASURMIAKR BsE W@ﬁﬁ@ﬁ?ﬂ@ﬂisab‘ed for enc-users at regular

15  intervals (e.g., each night or at scheduled intervals) to let administrators imbed all
accumuiated updates after which database is re-enabled and can resume answering
end-user requests. This obviously however fall complying with the objective of
sustaining a 24/7 mode of operation.

An alternative sclution that has alsc been carried out is to implement a flip/flop

20  mechanism. Two identical databases are maintained one serving to answer end-user
queries while the other one is being updated. Like with the batch mode, at scheduled
intervals, the roles of the databases are swapped. The obvious advantage of this
solution is that there is no longer any down time for the end-users (or very little, while '
swapping takes place). However, none of these solutions allow propagating the

25  incoming updates in real-time. The end-users will see the modifications only after,
sometime, a long delay. Delay which essentially depends on the time interval set for
the batch or flip/flop mode.

Embodiments of the invention seek to disclose a mechanism that may allow a
continuous integration of the updates received from the data providers and their

30  propagation so that they may be coherently and rapidly made available to answer
queries from the end-users of the database.

Further objects, features and advantages of the present invention will become
apparent to the ones skilled in the art upon examination of the following description in
reference to the accompanying drawings. It is intended that any additional advantages

35  be incorporated herein.



According to a first aspect of the present invention, there is provided a method of integrating large
volumes of updates in a database system, the method comprising: receiving updates from data
providers and an active image repository 5answering queries issued by end-users of the database
system and storing the received updates in a masterdile repository of the database system;
integrating the updates supplied by a data provider into a master file repository of the database
system, the integrating step including the steps of: obtaining for each individual update comprised of a
coherent set of data rebatik Qinibne NdgMdAON identifier from a logistic table of the database
system;  updatingcthedpasieaifesterpsiosy wihibespeliranioretnddatayigorists Phrasbguniquely
identified indiv}dual update; each individyal apgate eir%? Etored i%the maste[ggléél%/l? repository in a
form of one o MIBFE RHES R % K HBE I HBAG S R ARG RIS YRR B 0P IR
combination, serve teduNidghepidieseriteset ofthatarbBidsrords)dagh iadividuahageatedsitgthereby
identifieckby 3 iadIgeHRAnE Jauo Mg ANARLIS MDA BLIUTRI P A R ME RS

further obtaining from the logistic table a’'unique commit identifier for each individual update that has
been commitf&GePthersRisk N AN asEE g Frrta bl e MalRhagefY 81’iBT in which each individual
update is loaded in the:gelivg imagpdiisepapibned by a adipeilveupdatesinieafiacsiyesitogge
repository of W h%a&gg%%% %%sg%pnrt@% liJng rtaet%%%%%ﬁ&{%gn@ tm;}es ggglgf,lmage repository in a form of

one or more Al keys, each prising a m&anin inimunrset of data for the end-users of the
database system, tHblaiinagastepan adiidgaherdaipsonsrdind dgTrsentret 9ladata medrdpository

the cohegent gefpf dairoesesssraleaaR LN albidemiiiaskindivislualasrdateystem;

updating the master file repository with the coherent set of data records of each

uniquely identifled individual update; each individual update being stored in the master
file (MF) repository in a form of one or more MF keys each comprising a meaningful
minimum set of data which, in combination, serve to build the coherent set of data

15  records, each individual update being thereby identified by a unique ModifID and
involving a variable numbers of different records or MFkeys,

further obtaining from the logistic table a unique commit identifier for each
individual update that has been committed by the master file, the commit identifier
containing an order in which each individual update is loaded in the active image

20  repository;

loading the updates info an active image repository of the database system, the
updates being stored in the active image repository in a form of one or more Al keys,
each comprising a meaningful minimum set of data for the end-users of the database
system, the loading step including the steps of:

25 retrieving from the master file repository the coherent set of data records of
each uniguely identified individual update;

synchronizing the active image repository by successively propagating into the
active image repository, in the order specified by the commit identifier, each individual
update,

30 completing the propagation of each individual update into the active image
repository when the loading of each corresponding set of data records is committed by
the active image repository;

thereby, allowing end-users of the database system to start querying immediately

the propagated updates from the active image reposifory.



synchronizing the active image repository by successively propagating into the active image
repository, in the order specified by the commit identifier, each individual update, 30completing the
propagation of each individual update into the active image repository when the loading of each
corresponding set of data records is committed by the active image repository;  thereby, allowing
end-users of the database system to start querying immediately the propagated updates from the
active image repositobjica embogimeaismbiodiveineotieone aloantigidalsw iapdatesetiipeogsitinuously

integrated. intg\ibg SRRk MEPW@%HW%@%MBEQMQ}@M@@JQQMH QH@ﬁ&Qﬁ@th?y are
made available to the end-users of the database in real-time. I—éenigF nd-users ian stal_gt qguerying the
pdates as sSBASES (e 2fo TR ARG RS- A8 SRAgY HBCAERP i8R BroVEarE possibly

keep updatingnbe:m;aestmnfﬁmwméwmthwpm&am munh)eérthayrasmonrpmjpe@a;etﬂme active
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coherent set of data records may for instance include origin and destination 100f a transportation
service, faresiiieraReated tiREWERAIE PrEVIIEF, PaPea98%€ks and travel periods for which each fare

applies. Each updatecisistaneenits adiakie ohibetigrasterfilptivtahfonsefatdeasigngnsetbiiadtributes,
called MF ke¥s the M,[lééﬁyeg‘etermining the record granularity of the master file and being associated
0

L nle]| : . . . .
with informative da ta e updates. 15-The MF key may for instance include origin and destination of
a transportation The coherent set of data records may for instance include origin and destination

10  of a transportation service, fares, references of the service provider, fare classes and
travel periods for which each fare applies.

- Each update is stored in a table of the master file in the form of at least one set
of attributes, called MF keys, the MF key determining the record granularity of the
master file and being associated with informative da ta of the updates.

15 - The MF key may for instance inciude origin and destination of a transportation
service, references of the service provider and fare classes. The MF key is associated
with informative data that includes fares and travel periods for which each fare applies.
- The updates are loaded and stored in a table of the active image (Al) in the
form of one or more sets of attributes, called Al keys. The Al key determines the record

20 granularity of the active image and is associated with informative data of the updates.

- One Al key comprises one or more MF keys.

- The Al key may for instance include origin and destination of a transportation
sarvice, references of the service provider. The Al key is associated with informative
data that include fares, fare classes, and travel periods for which each fare applies.

25 - The master file contains the history of all the updates.

- The propagation of the update from the master file into the active image is
triggered upon attribution, by the logistic table, of the commit identifier.
- The commit identifiers are atiributed by the logistic table in the exact same order as

the individual updates have been committed by the master file repository.
30



service, references of the service provider and fare classes. The MF key is associated with informative
data that includes fares and travel periods for which each fare applies. The updates are loaded and
stored in a table of the active image (Al) in the form of one or more sets of attributes, called Al keys.
The Al key determines the record 20granularity of thé active image and is associated with informative
data of the updates. One Al key comprises one or more MF keys. The Al key may for instance
include origimraMtededvabtidhcopentrai dpertiiens denatsbuigdrbndes aisEsEbiepraviierilhe Al key

is associatedpyiR iptmplivedactbatinglwdedremdaasassepdanssiravel periods for which each
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commit identifiers are attributed b theq%%istic table on a priority basis. Priority is given, e.g., to
fast-executingPRRAVIV AP LfyERRE8C SO % @I@?}%igﬁ?oé%ea’%%tﬁﬁagad?ﬁ?eﬁ{‘ﬂ)rdf‘r’ffgﬁ?aﬁng large
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quification ig'%£]1ft]is£igcri %%Oé% #or}l%%ﬁlé/fg%% tst}gp%c:)herent set of data records, the database system
being also

- at the master file: receiving the modification identifier and assigning the
modification identifier to the coherent set of data records,

- committing each update by updating the master file with the coherent set of

15 data records of each update and with the modification identifier assigned to
the coherent set of data records,

— further obtaining from the logistic table a unique commit identifier for each
update that has been committed by the master file, the commit identifier
being a number that reflects the order in which the commitiing step is

20 completed for each update,

- loading the updates info the active image (Al) of the active image repository,
which includes retrieving from the master file the coherent set of data
records of each update; synchronizing the active image and the master file
by successively propagating into the active image, in the order specified by

25 the commit identifier, each update; completing the propagation of each
update into the active image when the loading of each corresponding set of

data records is commitied by the active image.



arranged to perform the following steps: at the master file: receiving the modification identifier and
assigning the modification identifier to the coherent set of data records, committing each update
by updating the master file with the coherent set of 15data records of each update and with the
modification identifier assigned to the coherent set o?&lata records, further obtaining from the logistic
table a unique commit identifier for each update that has been committed by the master file, the
commit identifier befverardginmierarsgoeitasnee GfdideiPrhiii theerdaimitietg sepievaBsbmpleted
for each upd%egggy@ggq@ﬁq%%ﬁ&@to the active image (Al) of the active image repository, which
includes retrieving from the master file the coherent §§,\t of datﬁa cords of each update; synchronizing

r
the active image anfl tH&n%e? B SUERSSERE BBy AfRg ﬁ'ltorﬁ?é)ﬁfﬁl'\ye'ﬁn%@%nth order
specified by &Fd¢he cpaetet idemtifisgdeaich opitkatntcanpletitg theopte sagalien f eattasipuae into the

active image yhe %m&&%&%ﬂeﬁe&ﬁ"u@ EM@B&ESME%@FQH%?&@EQ%FS&%%E% By fiag active

image. 5a According to a second aspect of the presént invention, there is provided a database

system compPsipRe- Use*'% ‘?fré*ﬁ%ﬁétébaeé@o%@ﬁo%@lrﬁiW@r@fﬁttf?é)ﬂ%?%b%ﬁ&%??‘@%ﬁ?&ﬁ\é%d to
receive updates ee@iptsegiimycohrmmnhgel afidataniecareisistippittch bin ablaaBiatibe, serve to

build the coherent set of data records, each individual update being thereby identified
by a unique ModifiD and involving a variable numbers of different records or MFkeys,
10 and wherein the second repository is organized by Al key each comprising a
meaningful minimum set of data for the end-users of the database system, the system
further comprising:
a computer programmed to provide:
a logistic table, the logistic table further inciuding:
15 modification identifiers, wherein the modification identifiers are used to uniquely
identify each individual update in the first repository;
commit identifiers, wherein the commit identifiers are used to control a loading
of the updates into the second repository, the commit identifier containing an order in
which each individual update is loaded in the second repository in order fo synchronize
20  the second repository by successively propagating into the second repository each

individual update in the order specified by the commit identifier.



5 data provider and wherein the second repository is arranged to answer queries issued by end-users
of the database system, wherein the first repository is organized by MF key each comprising a

meaningful minimum set of data which, in combination, serve to build the coherent set of data records,
each individual update being thereby identified by a @nlque ModifID and involving a variable numbers

of different records or MFkeys, 10 and wherein the second repository is organized by Al key each
comprising a meanln@ﬂﬂql?ﬁimntﬁnasélﬁlﬁf drefor thdhen@rgsens shertioRtdbase sy sievideledsystem

further comp@%mgu@pm@a 99&@@@8&‘@@1 40 Q@ﬂ%téﬁ"%@ﬁié@lﬁag&d@ﬂl&m b%iﬁl@ﬁblﬂ er
including: 15modification identifiers, wherein he modlflcatge[*l ?ntlflers are %Jse%j to uni ueth/ identify
each |nd|V|du%?rl‘]BH§3{e TP s%q%%c@%ﬂ? fo BRI TdrRitte PL S HETEIR The TSRt identifiers are
used to contrmeaH@dadmgte@rﬂtmglM@temhm&h@%ecrdmasrepasiaﬁw,aﬂﬁewatﬁmm?&dé&iméirfﬁdhﬁalnmg an
order in g/hictﬂrg@ggbg‘[ggividual update is loaded in the second repository in order to synchronize 20the
second repository by successwel Dropag atin |nto the second repository each individual update in the
order specified by th : Slotait 3 OF ding4a8=h third aspect of the present invention,
there is prOVIHHQL&R@HnEHWspmgr@gﬂaepapduﬂbrsmﬁeﬁimﬂPaa cortheuteicreacdatblet starstgeusteidim,
comprising computer readable codem Si eas! ethod of
integrating IargéR volumes 0 lfié)t ate%sflln § dat&bggt;é sggfje%r%léas ngr:ﬁté%g‘[ﬁ% %’%%cgt gﬁlyim
DESCRIPTI@QWWE@*RAWTN@L% FIGURE 1 shows a single-repository database of the prior art
that musg sustais REON HRUALS edrisiinnPhlargandiunesah daicowiile eiterpingtosimutaneously

serve numerous end-users.
computerized environment.

FIGURE 3 shows details of the database system model including a master file (MF)
repository organized by MFkey, also containing a logistic table, and an active image
{Al) repository organized by Alkey.

15  FIGURE 4 discusses the overall operation of the database system that makes use of a
modification identifier and of a commit identifier to propagate data from the master file
to the active image.

FIGURES 5a to 5l are detailed examples used to illustrate the mode of operation of the
database system.

20 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.

25 FIG. 2 depicts the database model of the invention (200) which includes a dual
repository. Consequently, the database system of the invention is also designated
dual-repository database. One repasitory is optimized for the updating of data contents
while the other one is designed to expedite the retrieval of data.

The master file or MF (210) is the container that is updated by data suppliers

30  {220). in the exemplary context chosen to describe the Invention, i.e., the airline
industry and the large databases of fares maintained by various GDS’s, a data supplier
may be a provider of fares such as the airline tariff publishing company (ATPCO), an



10FIGURE 2 depicts the model of a database system according to the invention in its computerized
environment. FIGURE 3 shows details of the database system model including a master file (MF)
repository organized by MFkey, also containing a logistic table, and an actlve image (Al) repository
organized b A?I@WigﬂéURE 4 discusses the overall operation of the dafabEE %Jéﬁe’) 1 that makes
use of a modification identifier and of a commit identifier to propagate data from the master file to the
active image. FIGURES 5a to 51 are detailed examples used to illustrate the mode of operation of the
database system. 20DETAILED DESCRIPTION The following detailed description of the
invention refer$gamticatiee Gy arabrnesiemsiane Helrnpivinisdlingssnaksaigrisyend
embodiments, aiaraB3nneimesi s REeROSSey aifitiangasMiay berinadetamtitedamoadiments

described W|th9_ut depa ?él&%egrroga pca Afl;ﬁ&d Eg(?\ﬁgegf ?ory %gtlgpd %%Ig{_} tﬁ,qggi,géthaa database

model of the invéntion WhIC Inc udes a dbal reposi onsequent base system of
the invention isC4isBAEsibn dierpaniEc dpoHRIg ﬁt%@aﬁn@i“é%ﬁ% f§t8pfnﬁ|z%'a§ofat’ﬁe updating
of data coritentsardiibedbe Qibticonedddiesigniactto exrpeditarthedretrievalbof datpefiter master file or MF

(210) s the cogiherihalmupaaiad brReuRRlale AR (dR0LIRICCXRMPLAY FROlGH! ghosen (o

describe the invention, i.e., the airline mdustéan the large databases of fares maintained by various

GDS's, a data §Gﬁk9ﬁé?qﬁé"§%'§ USBFrEVRIECEH Vwﬂéhea?ff?é%ﬂﬂﬁ@@ﬁﬁt GEBliEHiRg company
(ATPCO), an WO 2010/65623t R:T4ER280 80064 ch 7data are supplied MF repository {(210) is

designed to facilitate data update and follow up of the changes. To this end it also

10  contains the history of all the modifications brought to the master file.

The active image or Al (230) is the repository designed to facilitate data
refrieval in response to the incoming requests issued by end-users of the database
(240). For the airline industry and fare databases, end-users are the software
applications that implement an ever growing number of online travel sites and providers

15  of online travel services along with the regular travel agencies supported by the GDS's.

The chief objective of the database model of the invention is to allow a

~ controlled and very fast propagation of high volumes of data (250) from the data
suppliers (220) to the data requesters so that the end-users of the database (240) can
take advantage of the changes and new offerings as soon as they are made available.

20 As other databases the database system of the invention is implemented as
part of a computerized system including at least one computer with sufficient internal
and external storing facilities (201) and processing resources to hold and operate the
kind of large databases more specificaily considered by the invention.

FIG. 3 shows details of the dual-repository database model.

25 The integration of new data into the master file {305} must be done on a
coherent set of data records. This is achieved by atfributing to each set a modification
identifier called ‘ModifiD’ (362) represented by a unique number. Thus, the system of
the invention can support concurrent updates of the MF since each update is uniguely
identified by a ModifiD. The modifllD are attributed according to the arrival order of the

30 updates at the master file repository.

The synchronization of the two repositories (MF and Al) is controtled with the
help of a commit Identifier called ‘CommitiD’ (364) also represented by a unigue
number. The role of the CommitlD is fo manage the ordered loading (350) of the
updates (referred to as data propagation in FIG. 2) from the MF into the Al. Each

35 integration process gets its “CommitiD” at the commit time, i.e., when a coherent set of



organization owned by a number of domestic and international airlines that collects and distributes the
latest airfares of many airlines around the world on a multi-daily basis. Fares, and their application
rules, provided by airlines and coded by ATPCO, are electronically transmitted for being automatically
mcorporatedWrﬂ&Wé‘)@ﬁé fare 5 databases. Another provider of fares cahbEHA" %ﬂﬁ?@trator or
operator of the database authorized to file fares diredly into the database generally through a
dedicated graphic user interface (GUI) and the corresponding input application. Whichever the
sources from which data are supplied MF repository (210) is designed to facilitate data update and
follow up of thelgifarf§esdsT banisasnoaeuily s0edrREpisiahe HaBistoPuIPiseifotitR MBRYHFTought to
the master file.discusstfencEly/2imrgeomAs 30 2 1he Tepesherydesignearbiesiretisaterdata retrieval

in esponse 10 GMERINGD IPAHESISJsSLECE, crdingls S UG HRDIR 24N, Fathe diine

industry and fare databases, en ers are the software applications that implement an ever growing
number of onI|l’féaﬁ‘a%«‘lféh%é‘%‘?ﬁﬁ%r@@d@%ﬁ%‘%ﬁ%@ﬁ?&ﬁ@éNl\‘i’@?%\ﬁ*}ﬁd%ﬁﬁ%@?édlﬂ‘a? travel
agencies guppodet dyp iy Glodittied in thEherchiekahieetiveseftthetdaiahases medsdrddrthedimvention is

to allow a CO“WRH%%rﬂB@éfq%ré/nEaeS&%‘?ﬁtﬁgaH%p%h&@ volumes of data (250) from the data suppliers

(220) to the data requesters so that the end-users of the database (240) can take advantage of the

changes and new offe MR§EEESs3ish SRR Srammhaad 204iRBR29%H R beh BRIt 8 the database
system of the ifRé&Mtiassisinmpleviented\s péotcopeedesputerikaibbydtbin incloding thel&ddtone
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gommit Ilgra_sttifi%@atI&@tﬁ@%ﬂiﬁﬂéﬁ%@@ﬂggﬂt@?@ﬁt@@ﬁ? aﬂtiﬂéc’r?@sféﬂfﬂbemﬂéhﬁ rolg gfthe
ommitlD is to e the or in the updates rred to a opagation in
i REE R B e e AR BRI

FIG. 2) from th ration process gerts% co it time,
i.e., when a Coﬁ@!ﬁgﬁﬁﬂg@ﬂba product (e.g. record type of ATPCO or record type of GDS). The master

file comprises many tables. Each table is dedicated to a record type. Each table is
associated 10 a specific MF key identifier.
20 A table of the master file can be dedicated to a specific type of records provided
by a specific data provider. Then, a specific MF key will be attributed to this table.
For instance, a first table of the master file {210) can be dedicated to fares for a
first fare class (fare class "F") provided by ATPCO, a second table can be dedicated {o
fares for another fare class (fare class "C”) also provided by ATPCO and a third table
25  can be dedicated to rules provided by ATPCO. Then, the MF key atiributed to this table
can comprise the following data: a given origin/destination, a given service provider
(airline for instance) and a given fare class. The table that is associated to this MF key
contains informative data related to the atiributes of the MF key. Examples are given in
figures 5a to 5l. For instance, in figure 6a, a first MF key of the master file comprises a
30 given origin/destination ("NCE/PAR”), a given service provider (“AF") and a given fare
class (“F"). The informative data associated to that MF key includes: fare (200€) and a
period of travel ("10/02/08") that corresponds to that fare. A second MF key of the
master file comprises a given origin/destination (*"NCE/PAR”), a given service provider
(“AF™) and a given fare class ("C”). The informative data associated to that MF key
35 includes: fare (150€) and a period of travel (“15/03/087) that corresponds to that fare.



WO 2010/052311PCT/EP2009/064777 data records has been actually and completely entered by one
the data suppliers discussed in FIG. 2 into the master file (210). Thus the invention allows
implementing multi-instance of load process. Each CommitID is attributed to preserve during the
loading of th&QFd4tE&%H{o the Al, the sequence order in which the modifiESEaTeNAIE E een actually
committed in the MF. This guarantees that the updat®s are performed in the same sequence order in
both repositories. ModifID's and commitlD's are hold and managed from a logistic table or LT
(360) associated with the MF. More precisely, the logistic table is one of the tables contained in the
master file repository Rep@sesfepaian i fesriidadty BrelsiaiapiaceonaHe\RaIntesReiRe logistic
table and sendiga:ther etk tﬁbﬂ@sﬁg&befmaster file. As modifiID and commitID are assigned, the

ogistctable is pEagrEsSElRAPURIeL e 0RO RSl A3l 18 %@?@@B‘Ef@?'@ﬂg%ﬂted with a

defined level of granu utarity. master |Ie cont ins the history f anges. It Is organized by
'MFkey' (312). B&& y°f§ é‘é@ﬁﬁ?ﬁﬁkﬂﬁ@%@ﬁd%ﬁ%@ég arrﬁ@é%wﬁfh?mﬁﬁﬁ?n Aget of data.
The MF key deteymingsisbergeajualanty MFnk@/mas@rlélIteetfummtg&anmﬁyl\dﬁth@wgmmalmty that the

history of Cha”%gsnh%mﬁg ?ﬁgntﬁtme?o? the M 5y s PRNRELEADSRRENEALE) GofRdpLd bype of

ATPCO or recor DS). The master file comprises many tables. Each table is dedicated to a
record type. Ea@tﬂhﬁi‘l@ %%ﬁ@@&%@?d’@%&ﬂgﬁﬁi%&? itfehreiOinags & SefiettRddtet file can be
dedicated to a speetfigiypeoh recardstpeaddedbyge spediicialattprovidary Ttenifiarspecific MF key

will be atributed (0 thi fahie, o0 FPEIRNANCR-2REIpER" thsvmasten ladalaea hededicated t

fares for a first fare class (fare class "F") provided %}/ATP O, a second table can be dedicated to

fares for afotheriretRse Pyra fﬁ%?s%m@df’élggeﬁrc} RidBY aAireeted ini's PHIA FABIECBRIERN be
dedicated to rules folovitteddayeAT REO. digim dtsérdiok ey dtariputadsenthis tabldera@ideirise the

following data: 3 givem)ofginRstination A Given 58RER REslebIRITiRefaEBiancelAaska given fare
class. The table that is assoaated to this MF kex5 ontalrks'] mft&ggatlv?bﬁ?ata reIat d to the, attributes of

the MF key. ExQhf G gneleh figunseased PinERALEST PRI E8seS ??s(iom&rl%gy of the
master file conprigesnactgrgiestiratign/(INSEHABABH (2NC E/PARN), seyivenpseidiee ROVIdEMEAF") and a

givendfarfex 9'asﬁn€£w%tﬁb%&%mwﬁgﬁ%dﬁ$§oﬂa@9 {Rcdthatv %J@m&@w%f rf]@nﬁe Pairaand a
pero o ave L1008 LA sereshalss R A TCS MM ey LSRR e
class ("C"). Théninforatiag vizidararigisedimdaetdithaea plessibm Madeiteas AEHOE Paka¥adferiod of
travel ("15/03/0§xhthal Gotrespneds tthabBirage that is associated to that Al key.
FIG. 4 illustrates through an example the use of the identifiers (ModiflD’'s and
20  CommitiD's) and keys {MFkey's and Alkey's) allowing a continuous acquisition of the
updates.
in this example three updates are triggered by data suppliers {420) of the
database. As a function of time (402) the updates are successively given three
Modifl[’s by the logistic table shown in FIG. 3. Each update identified by a unique
25  ModiflD may involve a variable numbers of different records or MF key (461, 463 and
485).
When updates are committed by the MF repository they are attributed a '
uniqgue CommitlD as shown (462, 464 and 466). Depending on the execution time of
the various processes involved, the CommitiD’s may not be necessarily attributed in
30 the same order as the ModiflD’s. Hence, the loads into the active image are done in the
order defined by the CommitID’s so that the ModiflD #3, in this example, is loaded into
the Al prior to the ModiflD #2 (468). The associated Alkey's included at commit time

define the corresponding granularity elements of the Al



WO 2010/052311PCT/EP2009/064777 9 Records containing fares provided by another data
provider would be integrated in other tables of the master file. - For data retrieval, the active image (Al)
comprises many tables identified by an "Alkey' (332). An Al key record generally includes one or more
MF key recodi€ 2A#/&i%81key may also be equal to a MF key. Al key is theffet&tdYrditdiarity of the Al
image. It is the meaningful minimum set of data that tan be requested and fetched (235) from the Al
by the end-users of the database. Each table of the Active image is dedicated to a record type. Each

table of the active image is associated to an Al key identifier. For instance, a table of the active image
(230) can be dedicatedto.fégels £ Providerpigsohpamfiee fravidereTHustratietd ke aftlisuted to this

table can compgiseitiaes iRl gnd aish cueive D RIEEHY SesiNROs 3 NsbarQiVE RERTNECS dYsadrgr (airline
for instance). Tgﬁ tg%g d@%&cﬁhaes ciated to this Al key contains informative data related to the data of
the Al key. For instance, in figure 5k, an Al key of the master file comprises a given origin/destination

("NCE/PAR") and a giver Sarbrasmstaday (pdpts of the maasirirfia e wita agseriatsn @ twat Al key
includes: fare classeswdmew t4re) fares 6200EndhitEdale.5) fanddperipdsiobiravel (1 PQ02(08is15/03/08
etc") for each flight. All ijnformati ntained.in E resenti i s.0of the Al
key are gathere SI%’}I tﬁelﬁaéb?g’]%% I‘é%e%?"fé%m% st i%ﬁ%@gg‘ggoéﬁg‘g%ﬁ sét%?ﬁ?f?%%é%%gﬂé 4

illustrates throudftiaif 8eRTING et BBFeAE TYERRIRr SIS /ANd BFc dhsmitsisiaiiiReys
(MFkey's and Alkeyde} alfinat RepaifeaitibnidersBeqeisilien dhthraupdalese o bedonbisvaxannple three

updates are riggeige by fif, supoliee>apo) of e dAaNas AR ALIRGlig oL IMR(AAR) e updates

are successively given thr odifiD’'s b_éthe logistic table shown in FIG. 3."Each update identified by
a unique 28Mmodif 1Y inedRRmEsi diRdSGbers of different records or MF key (461, 463 and

465). in this non Hmitative example, a coherent set of data records is
| NCE/PAR/AF/F 200€, for travel date from 10/02/08 and NCE/PAR/AF/C 150§, for
travel date from 15/03/08. This coherent set of data records includes two fares, the
date from which each fare is available and the concerned fare class {*F"). The coherent

15 set of data records includes for each fare the reference of the fiight as following
origin/destination/airline name/ category of service. It also inciudes the references of
the data provider.

In this example, an MFkey (519) is NCE/PAR/AF/F. The associated
informative data are travel date and fare ("200€, and travel date from 10/02/08) and

20 the assigned modification identifier is “ModifiD#1”. Another MFkey (519) is
NCE/PAR/AF/C. The associated informative data are travel date and fare ("150€, for
travel date from 15/03/08%). These two updates are regarded as belonging to a
coherent set of data. Thersfore, the same maodification identifier {“ModifiD#1") is
associated fo both first and second MF keys.

25 FIG. 5b shows what happens when database transaction is committed (521).
A first commit identifier is attributed (523) by the logistic table (LT) which refers to the
two MFkey's mentioned above corresponding to the ModifiD #1. Hence, the next
available commit identifier becomes CommitiD #2 (525)

FIG. 5c¢ illustrates how the active image is synchronized so that the end-users

30  can start seeing the new transmitted fares. From the LT, a commit identifier is pending
which triggers the retrieval (633) of the fares identified by the modification identifier
(ModifiD #1) associated with the pending commit identifier (CommitiD #1). When the
two MFKey's are retrieved they are loaded into the Al so that MF and Al are now
synchronized (535).



When updates are committed by the MF repository they are attributed a unigue CommitiD as shown
(462, 464 and 466). Depending on the execution time of the various processes involved, the
CommitID's may not be necessarily attributed in 30 the same order as the ModifID's. Hence, the loads
into the activ® th#8¥@28 Hone in the order defined by the CommitiD's so Hfat B ROGHD #3, in this
example, is loaded into the Al prior to the ModiflD #2!{468). The associated Alkey's included at commit
time define the corresponding granularity elements of the Al. WO 2010/052311PCT/EP2009/064777
10 FIG. 5a to 51 show a series of examples that further illustrate the use of the identifiers to allow
the concurrent updatind/betHeaviF Haesasdianistinistasenprdeddsing BretnevoliersiitethBIas In FIG. 5a

depicts an updaieahéhgvanasiendiiméncauailars actieiinn Lt wadedargohvernevntpscakel 1) are

e I B e AR S AP B R oI SO BRI R

transmission o ares W re resy o[ae accor Ot g}& % |nven IoNn, OCcurs on
¥

01/01/2008. THéFkesgiétRe %@%Mé@ a%tfﬁidéﬁﬁ@h%w fd@'ﬁt'f@?% W’W&ne to
become awilahknis MogiflD #2<5bh 15}@3@5@mmeseldm&f@d@ycﬁheaﬁame identifier, i.e.: ModiflD

#1 10are entered into | I lve example, e&; et of data
records is NCE/PAR/A@%H%%%%E%‘rgt%\]%fiaea?eb ?melggogoggr?%gm?g& %A%}(?‘ ?g E, %r travel
date from 15/03778S 18 (GOMbeASEEH drieeabrds includes two fares, the date from which each
fare is available and thelGoBgese dhtate ¢ atisvifg Joriedeshdre nbd ingefraiclatd seivodds facludes for

each fare the refg néi&%&@ﬁ,éla%b@?39'%M@%ég'ﬂéqﬁ%}e%ey@é@mﬂ&?%e%@ts&pfyrgkserwce It

also includes the references of the data provider. his exam#ée an

e
NCE/PARMRF/HIstrdidediGed ﬁﬂ%l?@ﬂgfét%'%\f@%%%% f%?rbb(efefﬁ’éyﬁr?d“ﬁ‘%|”date from
10/02/08") and 26 e a5¢iynBdanedifibationvidentifiefes "t aulif Bt gANBHeyr MEKBIF (Ba@)ids

NCE/PARIAFIGrEbieResAnBid My matle PR e TarE e SR B (ABRE rgifegllate from

15/03/08"). These two updates are re arded as belonging to a coherent set of data. Therefore, the
same modlflcat'%‘?{‘ﬂﬁ'ﬁﬁi"f‘ff&ww B4Cassociated to both first and second MF keys. 25FIG. 5b
shows what happens whét@ldtababsertraatsheteriresantionitiedablied fist)cdmmipitiepifiet is

attributed{$23) y the: lpsigtinitiabie (kTawbigbareless $? the tworkFksyReRRItiaDed @ QYR

coresponding {o e MOdIID A2, F10es, 15 0o MR B0 S PR WASAR IS GBSO MER SopmeD #2

next available commit identifier becomes CommitlD#3 (559).

FIG. 5f is similar to FIG. 5¢c. The end result in this case is that the Alkey
NCE/PAR/AF/ (568) now includes also the new loaded fares with the current

20  application date of 15/03/08 (569).

Examples continue with FIG. 5g where two fare providers are later updating
concurrently the MF (current date is then 30/03/2008). As mentioned earlier, for
databases of airline fares a source of fares is the transmission by ATPCO (572). Fares
can also be entered directly through a dedicated GU! by an authorized operator of the

25 database (571). In this particular example transaction through the GU! is first attributed
the ModifiD#3 (573) and the ATPCO transmission the ModifiD #4 (575). This means
that the updates were transmitted first through the GUI and secondly by ATPCO. The
corresponding updates appear respectively in the NCE/PAR/AF/F/ MFkey (577) and in
the NCE/PAR/AF/C/ MFkey (578).

30 As shown in FIG. 5h ATPCO is first committed (581) with CommitID #3 (583)
aitributed by the LT in relation with ModiflD #4 (585) while the other transaction,
through the GUI, has not completed yet.

FIG. 5i shows a further update performed through the GUI it concerns this
time the NCE/PAR/AF/C/ MFkey (591) and ModiflD #3 (593) that was previousily

35  attributed to the fare provider using the GUI interface.



FIG. Scillustrates how the active image is synchronized so that the end-users 30 can start seeing the
new transmitted fares. From the LT, a commit identifier is pending which triggers the retrieval (533) of
the fares identified by the modification identifier (ModifID #1) associated with the pending commit
identifier (CONPAt 451 When the two MFkey's are retrieved they are loddedtift "?H’é“,&%so that MF
and Al are now synchronized (535). WO 2010/052314 PCT/EP2009/064777 11 When the Al
transaction is in turn committed (537) the new transmitted fares become available to the end-users of
the database under the form of a single Alkey (539). In this example Al key (539) comprises all
informative data compféediirstiewswiha creyaiimeninetese AR Al Fupdetestdp il el date fitin 10/02/08

and NCE/PAR/EGHnabSREslonirrvetthatediermd YQshameshgrdatembithe syaeiwamization.

The operationshﬁggsﬁét;%d by FIG. 5a to FIG. Sc have all taken place on a same date (501) in a short
time interval. . 5d and the two following ones describe the integration of a further fare (541)
later received (502) on”ESIORRZ(OE RAMPHeHGA caresing %W?@@éﬂfzﬂ%@qé‘lﬁ‘ﬁ@f aftfibuted
(543) a ungjue snewifigatas. islensdiani(ly odiflp HPR) heforsvt i entesethintihe M(BulGErBieause the
new fare refers_to an existi F thi key, i t S n inglu ew fare
item. The next g%%l bl??n%%a%?mdhgﬁ@@ ﬁo%v# ﬁﬂqo%%ﬁé%f%%.‘gl%%%gge%vﬂ%ﬁ%ﬁgabase
transaction is cCERRFRRWITSE 1poaie Heketisismifram ithenttfer @oMmMesiR)HE &3iHiRiBed#S3) by the
LT. The updatesditistty syoahipelaete(Fiadifications corresponding to the ModifID #1 and the ModiflD#2

(559). Hence, the next gyajlable gommik idRatierResqmas S omepi ﬁamgaﬁxm_m (5725351 is similar
to FIG. Sc. The end result in this_case is that the Alkey NCE/PAR/AF/ (568) now includes also the new

loaded fards with 1#8 APRERESDaPIidGoN L P BB FBBERTF T MeIGAnRS Byltin #with FIG.
5g where two fasgipreyitderstiz diamrdupdating wencoriznthe g MEG{current date is then 30/03/2008).

As mentioned earlier, ey dafahases elalineRiRsArauEre Ol IRRIShR ansmiRtionk A TPCO
(572). Fares can also be entered dlrectlsy through a dedicated GU%){Q n authirlzed perator of the 25
|

database (5712 R FLIABE PP AP HAYRIEAHSH ThPyE PPt EBIAS AR IRAR Y thé R odifiD#3
(573) and the AERE G tisrhissiorchbyMoetDs:dy BRBYITHioTEANS) theewhein FiGtSs Were

transmittegsfirsk fpgu@h ﬁ"ﬁ&&%ﬁ@@e@ewfﬂ%m&a’i@' B50 - aRRRvaRILC SRANEHBALRERhaDRar
PSPy I e G ave dato has b chan3od 10 SR Ve, ~ar ot 0/808> [Phnis
example, the provider using the GUI interface is for instance an agent that can
manually provide updates that relates to the same data as the updates provided by
ATPCO. Corrections of rules and can therefore be manually handied. Thus, both
20 updates from GUI interface and ATPCO can be integrated into same the MF key and
propagated into the same Al key.

The order in which modifications are available to user through the active
image is determined according to the commit identifier. Without the commit identifier,
the synchronization would be wrong, i.e.. NCE/PAR/AF/C could travel from date

25  18/05/08 instead of 20/05/08.

The foregoing described technique of updating a database of fares in real-time
indeed allows to accommodate huge numbers of fare modifications. It is not infrequent
that an organization like ATPCO needs to transfer to a GD'S millions of fares along with
their associated rules. With the mechanism of the invention the new fares can be

30 continuously provided, quickly integrated and made available to the end-users of the
database in an elapsed time ranging from a matter of minutes to a couple of hours for
the largest fare transmissions impacting several millions of fares. This is achieved while
end-users still continue to interrogate the fare database and with concurrent updates

possibly performed through multiple instances (typically, a few hundreds) of the direct



30As shown in FIG. 5h ATPCO is first committed (581) with Commitl D #3 (583) attributed by the LT in
relation with ModifID #4 (585) while the other transaction, through the GUI, has not completed yet.
FIG. Si shows a further update performed through the GUI. It concerns this time the NCE/PAR/AF/C/
MFkey (591)"4AdMEERFD #3 (593) that was previously 35attributed to theRaf&préVide (5ing the GUI
interface. WO 2010/052311PCT/EP2009/064777 123  FIG.5] shows the commitment phase of the
updates (5101) where the CommitID #4 (5103) is attributed to the transaction through the GUI, in
relation with the Modifl D #3. As in previous examples the Al repository is then synchronized to the MF.
As 5 shown in Bid vBlicihalmisgiiheraedromserion e fharasstairbane ectsmindalstifivhemibinely:
CommitlD 3 angheratiutlD 4 (5111). First one is processed so that the corresponding update is
retrieved from the MF, Le.:.the ModifID #4 (5113) and Al eventually synchropi 115).

Finally, a5 shown in IS Y G tts Tl SE DA o Bgo L O PR BreS o0 e et
The two MFkey'8bfRe dosreagsiiian & mbeifidaitiy it ER3)0a B e tARV RPHEMSRIE AR &P 8sed to
synchronizg thaaid (piider suctOBe WitPaomics tiat tivedasioten athnosmaiivedaimeddiseddl fare list,
with an applicafj . of 30/03/08. i ridden in this last exemplary synchronization. The travel
date that wasi%% S)% ?)gr%?/%uas'{gérqc ?o%n%};ﬁ%r% (5115) shown in FIG. 5k (from 15 18/05/08) is now
replaced by the updateé=yBheeRvERISTYRNIPth&TPaReaR TR RS FRAET iR gAY BXERES been
changed to a nevbwalgeniyetakse ei2EMH8408it Mithis examplapiedotaviter arsingkdihed GlUhédarface is for
instance an aggnt, {aat GanMARYA N VP URRaIea thALTElles J01hR 5aaR drlaaffe Hpdates
provided by ATPCO. Corrections of rules and can therefore be manually handled. Thus, both
20update§&ron"?‘?§l9f f&rface and ATPCO can be integrated into same the MF key and



propagated into the same Al key. The order in which modifications are available to user through
the active image is determined according to the commit identifier. Without the commit identifier, the
synchronization would be wrong, i.e.. NCE/PAR/AF/C could travel from date 2518/05/08 instead of
20/05/08.  The foregoing described technique of updating a database of fares in real-time indeed
allows to accommodate huge numbers of fare modffications. It is not infrequent that an organization
like ATPCO needs to transfer to a GDS millions of fares along with their associated rules. With the

mechanisnk@f! Abrelﬁ &Emggén%:new fares can be 30 continuously provided, quickly integrated and

made avail of the database in an elapsed time ranging from a matter of minutes

to a couple of hours for the largest fare tr ISS} ' cti illi of f . This is
achiovet whil Do el o B e R R Cctes
possibly:PBRBsMAEd through multiple instances (typically, a few hundreds) of the direct WO
2010/052311PCT/EP2009/064777 13 GUI which allows authorized operators of the fare database to
also update it V#seiyingsppaiegibeal data prryeaisitan dliyrdsadeirRrostion aneweind<yieiRty 1 000

000 faressand BPRANGsEHEs IREUstAR sbabiihiny suinbiessomnglamians wrasmisgiomdrom a
5data providetr sucﬂ asdATPCO. SL{Ch integration is achieved without impacts on transmissions and on
sitory O at?ﬁase em

the GUI'GBRTS" ven ougﬁyﬁne ihvention has been detailed above through an example involving

only fares related daya It il be however spparent g the ones siiled  he g 1ha e inyepon can
be as well cari@GBaLTS m?egPafae Bnd B?opaggte i redl ime any 18407t of data.~” v
database system, the integrating step including the steps of:

obtaining for each individual update comprised of a coherent set of data records a

unique modification identifier from a logistic table of the database system;

updating the master file repository with the coherent set of data records of each uniquely
identified individual update; each individual update being stored in the master file (MF)
repository in a form of one or more MF keys each comprising 2 meaningful minimum set of data
which, in combination, serve to build the coherent set of data records, sach individual update
being thereby identified by a unigue ModiflD and involving a variable numbers of different
records or MFkeys,

further obtaining from the logistic table a unique commit identifier for each individual
update that has been committed by the master file, the commit identifier containing an order in

which each individual update is loaded in the active image repository;

loading the updates into an active image repository of the database system, the updates
being stored in the active image repository in a form of one or more Al keys, each comprising a
meaningful minimum set of data for the end-users of the database system, the loading step
including the steps of:

refrieving from the master file repository the coherent set of data records of each
uniquely identified individual update;

synchronizing the active image repository by successively propagating into the active
image repository, in the order specified by the commit identifier, each individual update,



14 WHAT IS CLAIMED IS: 1. A method of integrating large volumes of updates in a database
system, the method comprising: receiving updates from data providers and an active image
repository answering queries issued by end-users of the database system and storing the received
updates in a master file repository of the database system; integrating the updates supplied by a
data provider into a master file repository of the ddfabase system, the integrating step including the
steps of: obtaining for each individual update comprised of a coherent set of data records a unique
modification identifier.from a logistic table of the datahase system; updating the master file
ropository with A e SLvB UEn 5740 CADRet IR Tho o BRI TEREENS o
individu#hepdate 'eriy storeanravesrarimoritel Rifata pesnsls i @ISR Bréherasibie IMEReys each
comprisiagagiganingful minimum set of data which, in combination, serve to build the coherent set of
data records, each individual update being thereby identified by a unique ModifID and involving a
variable nugéeisy oldiffarentracessts i Mikelssabase fapiemokiadtng dieritbeingisdiatablea unique
commit idrgnéifia re(fiolg %%ggsi{}gii]\{i uaél1 L,[lieg?t%tgatehaatbeen committed by the master file, the commit
identifiechngalnlng R Grder Th Which sach %(fiv?gua?wpdate is loaded in the active image repository;
loading the updates into an active image repository of the database system, the updates being stored
in the active image repository in a form of one or more Al keys, each comprising a meaningful
minimum sét of katanedredeadndaimers ofthtelariisasy syetenprihddeading stepringudihgkeis steps of:
retrieving from the master file repository the coherent set of data records of each uniquely identified

individual update; synchronizing the active image, repository . ccessively pr ating into the
mctive imagk 1456 FEDTIEL SHER e ByHIe Lo AT Rt VAU el 15
completlpgjstre tgbép iy atioexatteswhdneiled gel sdatdividusthodalgseimmadese psitonfedHenttige loading
of each gRERPRARNRINGESH,Of data records is committed by the active image repository;  thereby,
allowing end-users of the database system to start querying immediately the propagated updates from

the active image repository.
4. A database system comprising:

a first and a second repository, wherein the first repository is arranged to receive
updates comprised of a coherent set of data records supplied by at least one data provider and
wherein the second repository is arranged to answer queries issued by end-users of the
database system, wherein the first repository is organized by MF key each comprising a
meaningful minimum set of data which, in combination, serve to build the coherent set of data
records, each individual update being thereby identified by a unique ModiflD and involving a
variable numbers of different records or MFkeys, and wherein the second repository is
organized by Al key each comprising a meaningful minimum set of data for the end-users of the

database system, the system further comprising:
a computer programmed to provide:
a logistic table, the logistic table further including:

modification identifiers, wherein the modification identifiers are used to uniquely identify

each individual update in the first repository;

commit identifiers, wherein the commit identifiers are used {0 control a loading of the
updates into the second repository, the commit identifier containing an order in which each

individual update is loaded in the second repository in order to synchronize the second



2. The method of claim 1, wherein one Al key comprises one or more MF keys. 3. The method
according claim 1 wherein the commit identifiers are attributed by the logistic table in an exact same
order as the individual updates have been committed by the master file repository. 4. A database
system comprising: a first and a second repository, wherein the first repository is arranged to
receive updates comprised of a coherent set of dat@ records supplied by at least one data provider
and wherein the second repository is arranged to answer queries issued by end-users of the database

| wherei the second repository s arrang 1 s of the d
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set of data which, in comb Serve | e coheren
update BEIRGSPRAERY RYdhRifeE B Keifitle ModifiD and involving a variable numbers of different
records or MFkeys, and wherein the second repository is organized by Al key each comprising a
meaningfulimirfimGPMBEEHf BERSI#6T tRECEYRI-IBRiRdoPhedd SRBRYE s yeasiFb thssteyaesmmgrtiver
comprisiagipisiagpeieupogsanpe diap ravite: farlegislicdab edhelagisingakleidushaeiachging:
mOd'f'C%HSﬁAQ%?‘iH{S M HAGERYR %‘?ume?ggtgg&b%?e'sd%“é'f Sr3,3te Upad founiquely, identify,each individual
update in the first repository; commit identitiers, wherein the comnait identiiers are used to control
a loading of the updates into the second repository, the commit identifier containing an order in which
each individual update is loaded in the second repository in order to synchronize the second 16
repository by successively propagating into the second repository each individual update in the order
specified by the commit identifier. 5. 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 integrating large volumes of updates in a database system according to claim 1.



