"METHOD OF | NTEGRATI NG I N REAL TI ME LARGE VOLUMES OF UPDATES | N A DATABASE"
FI ELD OF THE | NVENTI ON The present invention relates generally to the
managenenvoabiatabases and nore specifically to a nmet hedrafp2eeoempdat i ng
inreal-time |arge nunbers of updates brought to a database while it is
operational and used to serve nunerous end users. BACKGROUND OF THE

| NVENTI ON Si nce they were introduced and started to be largely adopted in
the 70's databases have proliferated in all sorts of domains including

engi neering, scientific, comrercial and business applications. Their size
can be anything ranging froma snall database used by a single individual
on a personal conputer, e.g., to keep track of personal finances, to |arge
and very | arge databases set up by various institutions, conpanies and
commerci al organi zations to support their activity. In an allinterconnected
worl d those | arge databases are al so generally, if not always, nade
accessi Bl e to numer ous renotely | ocated end-users to query whatever
information is made avail abl e by the databases. In the airline industry,
exanpl es of such very-large databases are the ones that hold the airline
fares along with the rules restricting their use. Fare databases are mainly
set up by a few worl dw de gl obal distribution systens (GDSs) that provide
travel services to all the actors of the travel industry including the
traditional travel agencies and all sorts of other online travel service
provi dgns. Such a GDS is for exanpl e AMADEUS, a European travel service
provider with headquarters in Madrid, Spain. Those | arge databases have to
sustain conflicting requirenents. They nust be operational in a

24- hour - a- day/ 7- day- a- week node to sustain a worl dw de business that never
sl eeps while they also need to constantly acquire new fares published by
hundreds of |arge and smaller airline conpanies. As depicted in FIG 1 the
data provi dﬁlEﬁ”be?@): |NrrE@RAﬂm@ IR'F’&EAID?W@LAR'@ arevEPurFdessapasghal f of
the airlines, and the data requesters, i.e., the renote end-users of the
dat abade ( )A%ﬁQEboth trying to access sinultaneously the sanme resource
creating confllcts to answer queries whil e database contents are being
updat ed. Sol utions that have been inplenented to get around this problem

i ncl ude

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 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.

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



wor ki ng in batch node. That is, in one way or another, all received updates
are prepared and accunul ated until the database is disabled for end-users
at regul avoizotoersyahs (e.g., each night or at schedul ed ipotr@mprr@bss47tD | et
adm nistrators inbed all accumul ated updates after which database is
re-enabl ed and can resune answering end-user requests. This obviously
however fail conplying with the objective of sustaining a 24/7 node of
operation. An alternative solution that has al so been carried out is to

i mpl enent  &eMiGes/te 128 sheracREmeithe rael ineusiyiivdvding thepladitiong} kavphi@aeRGi$fed one

ser Vi ng to ARSNEECrRNEr BERF USRS itr%$el"‘€@rl/i_€etd?&/i@’ér5.ef3u9rﬂ% GHIPR W éJ(Bﬂﬁ‘)iéad-
Like with the batch node, at schedul ed intervals, the roles of the

dat abases dMARGEPpREUOPRAN EBVA! SEYICRATadydthdTeadpyartesyinMadid. Seainhat t here

i's no |onger any THg¥Iatded@athidset MavE RFsUERA SorfRttinY PéquirehiehtsS Th¥MUSt be
swappi ng takes place). wever, none of these solutions allow propagating

the inceni Rge@yaarlds g RATEHI-a dRWE-dayiRewesld Megerte susiain ewoldyddedypineesat i ons

only after hA0mREl SBepwhMtheSAIRY nedtA¥orWiiriEl ResPOhER!thiesdRpREEY 9 the
time interval set for the batch or flip/flop nmbde. It is therefore the

prime obj efungeds i lpfagednd Gmaler @irdng se@ranifecharfepiftachit F4P1 bike gata

conti nuous pr&ViReE fA09N.Lfthé RRIINERARHIRS 478 GPoviRis bh BBhAINGF HAlAIROhd @i and
their propagation so that they are coherently an made avail able to

d dl
answer | que AR ISUNBRPEh & Ce bR (ATBRIE OTC-43RES @hiheaRiabagey IORD AT BpBCinANg fo

featureg andcadvamuRgRDUST thQaRkee8Rirct RY&hG AdNnkitls! to LAGARE qBERA RAlle T O
the ones skilled in the art upon exam nation of the follow ng description

in ref er ené8ta0gse ARNERIE GFHBRIYY HBIAPGWI ngs. It is intended that any
addi tional advanigfisndendteREPESAt RbIGRERES 1S YRR U thidTBrd NG The

invention fulfills the above obg' ects of the invention by providing a nethod
of integratYRgNY 4 JBIPoMeAes Th! FpdhatoBs YVay & FeHasal resediedi wrialgiae

update is réP @Al d dccBmERie @Rt H8tdRbbddat R dieagsdsorsemplissd eFPYreguIQlat a
provid 'he dat abase systemincludes a nmaster file repository and an

r. , . )
act | vels medieralioia oPgel Mot REEhaheBIRs inleyalhto it gsnipptratprssimbed all
Integrati n%c&tﬂﬁulﬁ@@&]pﬂ%te‘é%r '\Aﬂ‘ﬁ’chb?iatabéjéét iq rBfeﬂHbIGGranbrﬁa‘ﬁ r@smétaﬂrswé#iﬁge (MF)
of the master file repository. The integrating step includes the steps of:
- receivi n@nfjﬂ@eﬁﬁg%{%gs.a'{h@ h%bVH%@{yePOWPY%, fail” complying with the objective of

sustaining a 24/7 mode of operation.
An alternative solution that has also 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.
It is therefore the prime object of the invention to disclose a mechanism that
allows a continuous integration of the updates received from the data providers and
30 their propagation so that they are coherently and rapidly made available to answer
gueries 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.



- defining in the master file a coherent set of data records for each

i ndi vidual update. To this end, the applicative part of the process

cont r ol s wbebtws2iihe data are coherent and gives the or@emr/mpeodontegr ate t he
coherent set of data records, during the definition of the coherent set of
data records, for each individual update, generating through a |logistic
tabl e of the database system a unique nodification identifier to uniquely
identify the coherent set of data records. Thus, the nodification

i dentifier ident SYMMARKQF FHRINYENTEN of data records. The nodification

i denti fier shargvéitohi Rl dhaeeevdiob@ciOof I RVERKA bPIHAVidiRG 4 RRtvRdat es at
the master file, - receiving the nodification identitier at the nmaster

file, - at ntAeraliegtaiger V‘P'Emeés%fl YRd31gs tihed ndpipbasatiash inddrtuat jundaieo iy he

coherent sebrplisétpbin 6&%%#!%& of d"-a@éTFchFds'ﬂlpﬁl?&fby Adbig ﬁH@beNPH@H@taBXse
updatlng the master file with the coherent set of data records of each
a

i ndi vi doal s¥piaat iaclyaes wnﬁ%tqrﬁée RERASTORY Ao PEALMAP@ reRpsEPRyndRe Mmpeihatk
coherent sebmpfisélptnd digsOsdest .m@rdrﬁg hed ugd£18s 5@66%6 %9% aéxs p?é\ﬁcﬂbr(?ﬁto a

obtaining fromthe |logistic table a unique conmt identifier for each
i ndi vi dual mLﬂ:?é%tf'é? fMFatof Ff%mﬁgérnf”%&ﬁﬁstt@rédﬂt%/'”ielﬁléatﬁﬂﬁeé’r'”$'P‘F%S thegiere Ofmi t

identifier is_a puiRey thehpbatesit Belmadtf&i@r der in which the commtting step
is conpleted for each i1ndividual update. Nore Prem sely, once the ;j)date of

the master fite de8nigprplthe awstes fitoamahesnt vet el fatacgrerdd fomeadh BRividuebmi t
identifper is giy é@&e :FB%@EM&‘)%@E\?&C%W%ﬁ gﬁé‘ﬁro%é‘é)c@itrdlé)%bm%rftﬁbe

i ndi vi dual updates into an active | nmage ( ase system More
particul arly, tatd sgdienigrentednd aives dess otdes t@tlretpgraéﬁ the. coherentessit 1§ dakom t he
master file the Eige ent set of data records of each uniquely identified
i ndi vi dual update - synchroni zing the active image and the master file by
successi vel y pr oﬁag@g thegdefinitiont ¢fethe coherent gelgef, data re¢psds rfdepadipiadividuel by

the commi t oSt | ddrBFainGaBRoldhciavicliale. WAL, o GATRLEL QRihes PiAgAgati on

of eachlnéjlv u(gaelntothe actlvelrrae There the invention
al | ows 1@nd-mespifcaties i néﬂemat@ammélyslsigmtémfteoC@teaertt sgti of 9aﬁag'ep<mﬁ§dm18emethe

propagat ed WERLES, idAttidBefikl e ch MBErent set of data records. The modification
identifiers are attributed according to the arrival order of the updates at the master file,

— receiving the modification identifier at the master file,

— at the master file, assigning the modification identifier to the coherent set of

20 data records,

— committing each individual update by updating the master file with the coherent
set of data records of each individual update and with the modification identifier
assigned to the coherent set of data records.

The method also comprises the step of obtaining from the logistic table a unique

25 commit identifier for each individual update that has been committed by the master file.
The commit identifier is a number that reflects the order in which the committing step is
completed for each individual update. More precisely, once the update of the master
file is completed; a commit service is called in which a commit identifier is given.

The method also comprises the step of loading the individual updates into an active

30 image (Al) of the database system. More particularly, the loading step includes the
steps of:

— refrieving from the master file the coherent set of data records of each

uniquely identified individual update,



Since the invention allows updates to be continuously integrated into the
master file repository and propagated w thout delay into the active inage,
t hey ar e weadelos2sihabl e to the end-users of the dat abaseciTEre@alosizme.
Hence, end-users can start querying the jupdates as soon as they are
commtted by the active inmage repository while data providers possibly keep
updating the naster file with further updates that will be in turn soon
propagated. The invention may optionally include at |east one of the

fol | owi ng feat uresSyPh@niziilgerththtaciive igTaggapad ribeomastanaliier by sussesfived

i ncl ude origin andy@eabiigt hMiref adivb! ABIBOI Ho BfeP QPULISI bl AhETommit
references of the service provider, fare classes and travel periods for

whi ch each fare apigentéier, qegh individial Bpdade.stored in a table of the nmaster
fileinthe formo - f oK ; t he MF
key determ ning théeorﬁ%?:ﬂgfg?ﬁ%P %ﬁ?gﬁntﬁeg? Hr{?ja mgié%?aq?!n:t(gg]g%h eﬁag?e'
associ aPed wi t h Thafedy mifg veveation zllows t ¢rl-ugsisit@dsthe- dathbager skstgmmiyy stask

i nstance i ord o ' ' roYel1 | Oon service,

refer ences%gl?wﬁelﬁgnﬁe%\lldﬁeclgﬂ%r@@% a{r?@&a!ﬁ%gé;fé&]ﬁti%ﬁ@e"ﬁr é'I\/F key is

associ at ed wit h iSirfosr thet inventigat alowsatipdates teids €entioyousty integrateld pta itheds f or

whi ch each fass @ORLL RSOy absad ifolPade] iABdnatREed ihiyd thapLre of
BT ! PRPAIEP AEE

the active inmage (Al one or nofe sets of att utes, called
Al keys. Theadsl avadgblgde dherengssenieof tee datibgsaiiureat-timg. benechenddisetsecamuage
and i s185sQgi ot Bl (WAY t IAkEs - by

conpri ;gs %ﬁéﬁtgrﬁg%@f .enll\E}FU g{}é@ a‘_thodiftaget@E%Ha{;Qf or | ﬁr{[g?ab cg%.'%gﬁ?dgﬁ %() g gin
and dest i nagpastoryf while daigs povidars oassidy \Keee, updafirg dirc axwaster filhavihefurthee

provider. '[]tag?@g R Will 5o mqﬁrgcgo?hg)g?éggg{édi nformative data that include

fares, fare classes, and travel 0ds for which each fare applies. - The
master file contdhadnventiorhingy epijorally iclude laéleaplarnecd theripdowing fredareson of t he

update trom the iBIbRErehl oot of Bitd bOfaLbY Y5 STRAR ibudd SRAPEASAERARton

attribution, by ogistic table, the conmt identifier. conmi t
i dent i fPer of arteangpentationtseeviesy farpe, refajeraesof thmbervica preddesxface clogsrs @idler as

the indivi gugly Mg%%m%“%ggﬁ%?%gﬁ“fstted by the master file repository.-

Al ternatively, the commt nti are attributed by the |ogistic table
on a priority b&sck updateds storediig aghbledf the master e fimthe-feste oliati le@stiondiset dual

updates. The Jul4qal | iled! e 1E5S ChbbAP by dAkERARRy S LEDd Yrar iiRPGR YN

| ar ge vol unes
master file and being associated with informative da ta of the updates.

20 - The MF key may for instance include 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

25 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
service, 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.

30 - 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 attributed by the logistic table in the exact same order as

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



updates including a master file repository conprising a master file (M),
an active inmage repository conprising an active image (Al) characterized in
t hat t he wabavostithe repository is arranged so that thepomgtresosisdzer

recei ves the updates and defines a cohergent set of data records for each
update, and characterized in that the master file repository conprises a

| ogi stic table arranged for generating, for each update and during the
definition of the coherent set of data records, a unique nodification

i denti fi er tAJterAtYE {Pei %Fmitf'@erﬂ'ﬂ%rsc%ﬁé\ttéﬁwegé%y e lagiplic fableop @, PrigHE

dat abase sygkgMPR&itNE RlehOe 3, tGREEEXdR1iIRG MuRidTal (k. | owi ng steps: - at
the master file. receiving the nodification identifier and assigning the

nodi fi cation i dSREiTveaton 3jse Hescibpe pdigtabase syttemderdniegEdirgarae velemeas ot i ng
each updat %peytegnﬁ'@@d.ﬁ@ ot m%stréasﬁeﬂeao»sit&yvuombn%ih@ £ ANRN&le SRIF) Ohn Rt

records_of each update and with dification identifier a55|gned to the
coheren? sdPagy r%ﬁ%PrVé‘@B‘lpH%'”g-a”ffiﬁt'i’%é?ag?o@é) Phagcteizesh ip Keat| e masiet fleabl e a

uni que comMidositd§nisi dirigefi 0o BRE MhIRARNE HiBecHiasSs br%eﬂp%gﬁnatnﬁ%fm%s the
master file, the ' commt identifier being a nunber that reflects the order

in which teheERHsatd Hgtasrﬁ@?fdﬁéor&ﬁ%w@ée@ fod caepelipfaindhal-the ggiaidla he
updates i ntré’p&sh@rya@émryr%eb a6 thble! artdiyedCior \BnédRYS oPRASH Lphiie M Ch

i ncludes retri evi fromthe master file the coherent set of data records
of each upd‘é!f'@@t 'ﬁF'@ﬂPﬁfhﬁgfof‘ﬁ@”éﬁtlQ‘7€a¥arf§@‘€d§rﬁjum'ﬁ‘éﬁ WQ@F‘@?“OF‘N@%M!Q?F

successpvely uHubQ@I?gé’éritlﬂgth'erHoﬂeFe'hﬁsé‘tCéf'dé‘i‘/a FdRRERS, thddatBBader %Teﬁ%@ﬁbfdlﬁﬂ by
the commt identifier, 'each update; conpleting the propagati on of each

updat e int @rr@ﬁ@eda@mevr@rmﬁ%f@"weasmé | oadi ng of each correspondi ng set of

data records is thétrﬁgstgb/ﬂkh%&%hg/%é mﬁlcaﬂg}?ldeﬂﬂfé?térﬁina%@@ngj%r' bes
a dat abase systemincluding a first and a second repository wherein the

first repository i®Bodifi¢aiingéieniiberriedia Gabe(Ridaeley dalaoier@dba provi ders and
wherein the second.y gtgw'gté)afo}ﬁ J %at%rthﬂﬂ%%%é ﬂwe%%’i’@urﬂlg%'tﬁé cbﬁe%‘ﬁ’tcgel%f

end-users of the data syst e system conpri sing: ogistic table,
the | odPstic tabl edgtaredosds @frﬁﬂchdipﬁgte andn«wﬁh@efrn@dliy@ﬁ@m aianh@errﬂy‘algﬂe@m i on

identifiers, wherehn  bh&eAdh b &éatglr%rdsc,ientl fiers are

— 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 committing step is

20 completed for each update,

— loading the updates into 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 committed by the active image.

The invention also describes a database system including a first and a second
repository wherein the first repository is arranged to receive updates from data

30 providers and wherein the second repository is arranged to answer queries issued by

end-users of the database system, the system comprising: a logistic table, the logistic
table further including:
— means for generating modification identifiers, wherein the modification identifiers are

used to uniquely identified each individual update in the first repository;



used to uniquely identified each individual update in the first repository;
- nmeans for generating conmt identifiers, wherein the commt identifiers
are used woomsexah t he | oadi ng of the updates into theprsempradoneqository.
Furthernore, the first repository of theg database systemis organized by M
key and the second repository is organized by Al key. The invention al so
includes a conputer program product stored on a conputer readable storage
medi um conpri sing conputer readable code neans for causing at |east one

conput er t o "BPEA B 9e PRI lMD GeMmE tigrydifiens. Wﬁ?@@? e Wméﬂ%t' B @R ssed to
updat es | N g LAORSEINS Y HRMooBRL o FRSERORT LMy THE DRAW NGS FI GLRE 1

shows a si r|1:gl e-repository database of the prior t hat nust sustai n a
cont i nuous FAEHEMIre; b ftﬁfft ERPIierw e tﬂﬁé@’@ﬂas@eﬁbf&te%'ﬁl%g%ﬂ%% Migkayoand

si nul t aneouysd yeo%ﬁay@pdw@@r,@g@aﬁ@gd By Al Rey. Fl GURE 2 depicts the nodel of a
dat abase system according to the invention in its conputerized environnment.
FI GURE 8 shows déginventien alpe ingludgs asempyiter SrRGHHAIOqUSESIQERdRY CormRYer file

( MF) repos'ré&fa]blé)étg%bzrﬁédbhﬁ N&Hﬁsarsmg%é@p@temr@ddeblegcoaelrﬁsér%tfoe ch@dhg at and
an active Hg;g repository organi zed FI GURE 4 di scusses the

overal | opédeasf iR @gm@q{@r i cagaie thy shevs mﬁé*ﬂo%ﬁkéﬁegrgﬁngaﬂarae no8inescat i on
identifier ppgke8in #d5@PBHd s Iysq:@,mtl fier to propagate data fromthe master
file to the active |mae | GURES 5a to 5 | are detail ed exanples used to
illustrate the mB{RaEBRDES O5t THERPRANYINGS e system DETAI LED

DESCRI g | WI@UREfplsh&Mé %gs@l bﬂbb&@o%@&tbbéﬁé entrf pﬁ&ear‘t riNeﬁ%UQtnst@élﬁraS to
t he acconpanying drawi n ile the descri Ptl on 1 ncludes exenp

enbodi ment $ONHUREP aéﬁﬂ'éaprr‘réﬁt@rg&r\éo'%%% ohldgta Whilp @Hﬁ’f‘?@ﬁ@ Ry ”Hétaﬁﬁ@é“}t o the

enbodi nent §eﬂ@sﬁ,meb@gg Ml departing fromthe spirit and scope of the
i nvention. 2 depicts the database nodel of the invention (200) which

i ncl udes a Fé‘éHREr?eB%PtﬁdF‘? masohobqudaiRhape ileTHacetARe 18 yae dvepon Heits

invention icsmplifefizeehedakRAt dual -reposi tory dat abase. One repository is

optim zed for the updating of data contents
15 FIGURE 3 shows details of the database system model including a master file (MF)

‘.lt“ _‘\.hd‘

St ero

repository organized by MFkey, also containing a logistic table, and an active image
(Al) repository organized by Alkey.

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

20  to the active image.
FIGURES 5a to 5| are detailed examples used to illustrate the mode of operation of the
database system.
DETAILED DESCRIPTION

The following detailed description of the invention refers to the accompanying

25 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.

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

30  dual-repository database. One repository 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
(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

35 may be a provider of fares such as the airline tariff publishing company (ATPCO), an



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
(220) . | nwohelomsespl ary context chosen to describe the ipovarkeones4777 €., the
airline industry and the |arge 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), anorganization owned by a number of
domestic and international airlines that collects and distributes the

| at est ai r &9aFaHPN RRAG] AY RINUARST gt dmrslic Rad ienatie! airipgs that galilqcis #ki s.

Fares, and giddfuiesiPR!ihtest élﬁé‘re%lﬂf%nypjlm?«fééjﬁ%uhbf tRd Woh@ P ARUICRAGBabi¥.
ATPCO are electronically transmttéd for bei ngrf automatical ly i ncorporat ed

into the GP3resara@ddihelRRPEatiopnytase Preyidadi BeRirtrest ane sogeth b eAHHCO, are

adm ni str ate@Hctr@ﬁlcQIRﬁﬁr@H%lttea ﬁ)h%éﬂﬁ} %Q&ﬁ@at@é'ﬁ}h(ﬂ{do?&ﬁatb@ ihid end ases M@ig ectly
into the database generally rougfa a dedi cat'ed graphic user interface

(GU) afd tREbases- e%rnﬁih%r H@Vldﬁblﬁf 1981 $ahPPoRN AAMIIBERIRT Of IRPeEiRl BB 4N r om

whi ch datad@fa%awpalth&ﬂeafﬁor ﬁ|@0£dré§rob/re&t%/1mtoltﬁed@e%@as%dg&@erawtrhrba § data
update and follow up of the chan is end it also contains the

hi story of dgricatedgrariin ?ﬁ%ﬂt?’éﬁﬁ%g’wth? SOFPRPOREISE UL PPRICatiGe acti ve

i mage or Al (230)/Vh|§hetv€?trfeeﬁﬁﬁéés0fré(mq/ﬂ§érg6@1@ ér@ sfu%héd gt r%PQs?rfo%/ {10! igeval
in response to the incom ng requests issued d- users t he dat abase

(240) . For derigned (e facditaip P9d§ﬁcﬁnﬂafpﬁovﬂé'9aﬁé§§§haégﬂﬁ- doeths anc itiaheo

sof twang a%@hﬂaﬁ%tthé’ﬁﬁ,tdr 8t all tH® hRyIRRAtGH RYRIht & PWintdiyidder of online
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of high volunes of data (250) fromthe data suppliers (220) to the data

request er s (44t F&f HRe2iERE- (NsEpley ndt [se gdatabpsse epdupedan™ dre sodfvar age

of the changgra8bss m@wrrqﬂérﬁédtragsevasgr%m A8y oing tfméles.teyaha RIvRIerd’s
ot her gat abases t he database system of the invention is inplenented as part

of 3 CORpUIOEPTIREAYGLIREEtS RIPTAIN iy herrepuas HraV@hégwﬁmpepormw 8a1GHYsent

internal and extghBadhigt %Jéélgefﬁclhb' dat85ade2hbde! @ﬂﬂweofrﬂéﬁt&ﬁi RItd afeMrILes to
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on a coherent set of data records. This is achieved by attributing to each
set a nodi f&keadvaptage 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 specifically 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 attributing 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 uniquely
identified by a ModiflD. The modiflD 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 controlled with the
help of a commit Identifier called ‘CommitID’ (364) also represented by a unique
number. The role of the CommitlD is to 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



identifier called 'MdiflD (362) represented by a unique nunber. Thus, the
system of the invention can support concurrent updates of the M- since each
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both r eposﬂ‘i?Qﬂl i%@n%a@ramrt&@rﬁﬁsw@d e [Ogistiafaite RiPreprassivetyf prylatediel  of
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organi zed by ' Mrkey' (312 is a set of attributes and conpri ses

a neani ngf @IrarPmet}f'ruTﬁes@?s f'@ai'\é':) W'ﬂﬂ:t%ﬂ?'s@éx &F fhengsst Hds gremiaedrt y of

the master firkey (31'2')'95achtMFl$eya§ atsaﬁoﬂ\éﬁtribmés%a%hﬁmséyam,%hmbhﬁnhmﬁmmy of
change i s managed g@gﬁjof t he is linked with the product (e.g.

record Pypsebef %@c@%ﬂ\ﬂﬁ ‘?}GWB%SH‘P &B@S}'a“tméth?em@%?rfﬂ'?ﬂ@%dwﬁrﬁtg@s nmany
tabl es. EagfF k@bb@nurﬁlr@qﬁap@b@ﬁ%t@ A chgfgdsds ep@gedsat t?@@bﬁtHeS\/lﬁ%é?% at ed
en

to a specific M- key tifier table of the nmaster
dedi cat ed tiBked ‘é’ﬁéﬁiefﬁred‘{@ﬁ)%gdﬁcﬁ’rédbqed%f "})TP&@ @EEPOSH yPe BE@‘Pﬁ) <l gaaster
provi der. TiReBompristRefhhy tabMs. kR¥h Wbk iP@edichtel bt bdort typles Eba®lisble T

instance, a first table of the naster file (210) can be edicated to fares
for a associated to 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 to
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 attributed 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 attributes of the MF key. Examples are given in
figures 5a to 5l. For instance, in figure 5a, 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 (“15/03/08”) that corresponds to that fare.
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acti ve2p magRnihidb d) and3&9§ (MEFRS S and RideyA) ali®¥ng 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
ModiflD’s by the logistic table shown in FIG. 3. Each update identified by a unique

25  ModiflID may involve a variable numbers of different records or MF key (461, 463 and
465).

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 CommitlD’'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.
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this non | |trﬁ1V?'a<iat¢/ér0€k5ﬁ@ﬁ@8 Thiscrebeeant sebef datadgeerds fcides e TReess B AF/ F
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from 15/03/08. This coherent set of data records includes two fares, the
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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. Therefore, the same modification identifier (“ModifID#1”) is
associated to 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 ModiflD #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 (533) of the fares identified by the modification identifier
(ModiflD #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).
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The next avail able nodificatigon identifier is now MddiflD #3 (547).
next available commit identifier becomes CommitID#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 GUI by an authorized operator of the

25 database (571). In this particular example transaction through the GUI is first attributed
the ModifID#3 (573) and the ATPCO transmission the ModiflD #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)
attributed 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 previously

35  attributed to the fare provider using the GUI interface.
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GQUI, inrelatjon with the MdiflD #3. As in previous exanples the Al

reposi t or y @PRliGaten démrﬁ%ﬁ/%ds p¥erigdenve, thAéa%thiaﬁy gyrshragizatigentfithg i n
the LT, thengeadfe dhatt Whs sst BPBrdvidsCRMBRronizERIM | 1'16L§hovﬂﬁm°-‘l:}(3 kot | D 3

and Conmitl D 4 First one is processed so that the corresponding

updat e 1Ps 1! TGUHIES) oW ghplpre bie ihg. updatd doge permares, rory df1e waysagien FUI

event ual |'y wheRe IeOnhveg datedRasl Been Ehéh'ﬁehyto AhewRAWR, i.8.: lota 28/6/08NeG Gym t1 D

#4 still pendi nP inthe LT (512 r)1
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 handled. 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 GDS 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



in turn processed. The two MrFkey's of the corresponding nodifications
(5123) are retrieved fromthe M- and used to synchronize the Al (5125). One
wi || notiwe 2tvais2ithe | ast itemor informative data of treTAP2002064777 ST,
with an application date of 30/03/08, isggoverridden in this |ast exenplary
synchroni zation. The travel date that was set by previous synchronization
(51 15) shown in FIG 5k (from 18/ 05/08) is now replaced by the update done
afterwards, fromthe transaction GU, where the travel date has been
changed to %J'HWPW@JIQM‘@ althqsized ppefaire phthedare datalasedo alearpdate it weepitési der
using the @dbrdiiptfr face is for instance an agent that can manuall y pr ovi de
updates that relates to the sane data as the updates provided b

Corrections of r{PEdskNFecdie PrRsEBT Biventind adaviraintsoratiied 880 09h §resb@ﬂ%
updat es fragp@db rues %é@&%naﬁ%&ﬁﬁ@wﬁmu&% domlﬁ‘@fr%e%e' ArRrisih e M key

and progagatedlntot e sane é he order in which nopdifications are
avai | abPe tdgt %@&V'qeﬁrwahaf’t W@'P&% gch r’r'&t@@raﬁ'gn d%t%hlﬁvﬁéd""é[@é'br"ﬂpﬁﬁst%‘ t he

comm t i derﬂ,tahg,:n%g,ony\gﬁ@gmhet@g| Govgit identifier, the synchronization would
be wong, i.e.: NCE/ PAR/AF/C could travel from date 18/05/08 instead of
20/ 05/ 08. The f oﬁé@%ﬁh@“gﬁb%’r inyeatiqrebAniRgge dHtailaddarqusgthaousht aBa8@™He f ar es

in real -ti molviliE&ly BlréObRatdPdRE RUBE AbReVHI B paeRDRIte Bhed SilRd in the art
nodi fications. It i's not infrequent that an organization |i ke ATPCO needs

to transfefthatgheinggmtioniganibgas V&?” Farecs o 1 e HpierANdHEPRadRis B PAL R 2 es.
Wth the maghapystn of the invention the new fares can be continuously
provi ded, quickly integrated and nmade available to the end-users of the
dat abase in an elapsed tine ranging froma matter of mnutes to a couple of
hours for the largest fare transm ssions inpacting several mllions of
fares. This is achieved while end-users still continue to interrogate the
fare database and with concurrent updates possibly perfornmed through

mul tiple instances (typically, a few hundreds) of the direct GJ which

al l ows aut horized operators of the fare database to al so update it when it
is operational. For instance, the present invention allows integrating 1
000 000 fares and 100 000 rules regulation in about thirty m nutes com ng
fromone transm ssion froma data provider such as ATPCO. Such integration
is achi eved without inpacts on transm ssions and on the GUJl users.



Even though the invention has been detail ed above through an exanpl e

involving only fares related data it will be however apparent to the ones
skil | ed iwotzhm/se311t hat the i nvention can be as wel | carcira®eatocd7or

integrate and propagate in real tinme anyysort of data. WHAT IS CLAIMED | S
1. A nethod of integrating |large volunes of updates in a database system
(200), the nethod conprising: integrating the updates supplied by a data
provider (220) into a master file (M) (210) of the database system (200),
the integrating Ty I$:he steps of: receiving the updates at the

master file, (21) meflidtiM8grting réegm&mésfor gt P) a BazBbEs SMtierigbo®f data

records (51 1) for each update, during the definition of the coherent set
of data redtf @gthodromprisinggr each update, generating through a |ogistic

tabl e (360) Oﬁntéé}@trrﬁjgair%b t&yﬁ;ﬁm}@bw M8 Jredhd, (99(95)1.% b dhendkd e mEp

uni quel |dent| ﬁ he coherent set of "data record , receiving the

nodi fi cation i@EhOf thedlatahase gustamdLe). theligtegraiing Ste&t‘”‘?r'wgrt@§tséﬂpsqul e (210),

assi gning the npgdef\;,@{q]bq,@dbggmfh@,ﬁéstérq”é @eogoherent set of data records
(51 1) , conmtting each update (g)atrn the master file (210

)
W th the cohercfeNdag mihedaasier B'@d?a DFokRHER %ﬁéd’éldétaaWGORﬂﬁt(ﬁ1T)rf8r each
nodi fication idepgatki er assigned to the coherent set of data records (51 1)
, further obtaining fromthe Iog] istic table (360) a unique co

i dentifier (523)duf"i'ﬁ theaqaliniiiga &f Oc%%i‘@r%§e‘b@‘é1?t%b%9qut(ééﬂ)@90ft%h h«'ﬁg@ter file

(210), 1phe comigenéEenyg ithloBgh @%@)str@ﬁbﬂg (@60P6b@ﬁe tdB%‘baE@fsB/%ﬁﬁ at lhrﬁq&r der
in which the committing step is co or oadi n

updates into an ”éRSjﬂfIC@E'OW 'ﬁﬁ@téf'e(m 9”"6‘233\05136?“3/ f"r?epqu‘ﬁf%‘lt)é%té’@??tréﬁ?rd?%e 1I)soadr ng

step including t&&igd d(ﬂh% n@éd.f.craﬁérr Id%M!rer@a{r{ﬁ@?'ﬁasftérQﬂB the),master file (210)
t he coherent set of ta record each update; sy nchronrzr ng (535) the

active inage (zglbjhearﬁastfeh@er{%g({)e?sqrgr]lr@g ’(“er@‘?d'fﬂﬁﬁt'gmj&?@g%qr\}‘éltﬂﬁ sRheRIYy &€t ng
into the active of gdfedotdd)511),n the order specified by

15 committing each update by updating (515) the master file (210) with the
coherent set of data records of each update and with the modification identifier
assigned to the coherent set of data records (511),
further obtaining from the logistic table (360) a unique commit identifier (523) for
each update that has been committed by the master file (210), the commit
20 identifier (523) being a number that reflects the order in which the committing
step is completed for each update,
loading the updates into an active image (Al) (230) of the database system, the
loading step including the steps of:
retrieving (633) from the master file (210) the coherent set of data record of
25 each update;
synchronizing (535) the active image (230) and the master file (210) by
successively propagating into the active image (230), in the order specified by
the commit identifier, each update,
completing the propagation of each update into the active image (230) when the
30 loading of each corresponding set of data records is committed (537) by the
active image (230).
2. The method according to claim 1 wherein the coherent set of data records (511)
includes origin and destination of a transportation service, fares, references of the

service provider, fare classes and travel periods for which each fare applies.



the coonmt identifier, each update, conpleting the propagati on of each
update into the active image (230) when the | oadi ng of each correspondi ng
set of dawvewmosexs is conmtted (537) by the active inmege/mp2@80)64727 The
met hod according to claim1 wherein thejgoherent set of data records (51 1)
includes origin and destination of a transportation service, fares,
references of the service provider, fare classes and travel periods for
which each fare_applies.3. The method according to any one of the preceding
cl ai ms wherdein JQ@W‘QIB%@@OF@”%E%?@@W%O%“Q Rrscedipg claj{as whskedt 3G detero) in

the form ofs sbrd€RH taBRETIRE r'r%fsté‘tﬂier (2119} RSthe §6H SchtWadt@ns sedélatiribffed, and
465), the M kex/lgde erm ranularity of the master file

(220} and BaISUVESEI(48 bt AW 195 GRYE b6 daieamising We TBRIBEEIIAY The

met hod acc@hdinBstet f?let(@ﬁ))%rr@%mg%s%@tbmm@rﬁf@ﬁnﬁbtﬁlg%a{\é’:oflﬂ?é’ubdﬁéémes origin
and destination_of a transportation service, references of the service

provi deP afd farfecnatbedacserdinghior tenprereding: cladp W'%erﬁ'é‘s@él'\ﬂfé@yvﬁ‘ﬁlHdes

i nformati V%r.gataathdéaﬁndn@ﬁ IolﬂQ@rah%&ﬁanarmQe&rcavr%kerwelswaqeféymwp@b.d@a&m fare
appl i es. he met hod accord g{wto any one of the two preced |nq cl ai s
gty

wher ei n t héragdpices aaf é"’h%%@léré? ke 'ér@éo‘F'ﬁteQ "Y'@b‘[‘fé’”@f’t“’@h@ataé*ﬂ jeclidtnge

(Al) (230) tirds bR rbd PeRbdOBPWAICh BBERTPERSpIRE. attributes, called Al keys
(462, 464 and 466), the Al key determining the record granul arity of the

active i mge (236% 'Bﬂtﬂoﬁécﬁ@rdﬁ%@c?% €ae i’ tthe itwp diraeRdinge Claigisa WheTaihéne

updat €%0 6 upﬂf’a“t@s"éﬁé T&%@e@%ﬁ@rsfﬁr&glri 9 tétﬂ@ opfh%oc%ﬁl/é‘% e’i AU) (d?s@ﬁ FH t'ﬁeQB@n ot key
conpri ses one or hod acco ne of the

two precediof§ @1 ﬁioﬁ% %F}%roélaﬁt”PHt@sAlcah@yA\' H@Vﬁdé@zof‘%lq{‘daﬂ@&dég?|"Hak‘i%n of

a transpor igaidr@hifPiheiré&ord rg%@w&raﬁ@ﬁh@facﬁmw%@é\(gw dwdqae. hssdDRtaanGiEei N
the Al key is associated with informative data that include fares, fare

cl asses, armformaiiygdafeRfitRierdad®s- whi ch each fare applies. 8. The nethod

accordi ng g0 anynhengetdbd ta'@é‘or@fngct@dché'Qbré‘de@h@scléﬁ'ﬂﬁﬁvﬁbﬂ%lr{ Be MRKEP cofriphiSed 21 0)
cont ai ns t he hi storg{| of all the updates. 9. The nethod according to any one

of the %r eCBAIOh ¢S n'%eyﬁ;her ein the propagation of the update fromthe
master file (21GheirétRod BEBcAEihG & ahy%g@ dof 2R0Iwd prelcbdifg @1Rds WheRsin the Al

attri butIOI’ll(,e by the | ogistic table ¥ 60), of the conmt identifier.

y includes origin and destination of a transportation service, references of the service
provider and wherein the Al key is associated with informative data that include fares,
fare classes, and travel periods for which each fare applies.

20 8. The method according to any one of the preceding claims wherein the master
file (210) contains the history of all the updates.

9. The method according to any one of the preceding claims wherein the
propagation of the update from the master file (210) into the active image (230) is
triggered upon attribution, by the logistic table (360), of the commit identifier.

25 10. A database system (200) for integrating large volumes of updates including a
master file repository comprising a master file (MF) (210), an active image repository
comprising an active image (Al) (230) characterized in that the master file repository is
arranged so that the master file (210) receives the updates and defines a coherent set
of data records (511) for each update, and characterized in that the master file

30 repository comprises a logistic table (360) arranged for generating, for each update and
during the definition of the coherent set of data records (511), a unique modification
identifier to uniquely identify the coherent set of data records (511), the database

system (200) being also arranged to perform the following steps:



10. A database system (200) for integrating |arge volunes of updates
including a master file repository conprising a master file (MF) (210), an
active i rmgeoroapesit ory conprising an active inmage (Al) pC23@rooohes7art eri zed
inthat the master file repository is agganged so that the master file
(210) receives the updates and defines a coherent set of data records (51
1) for each update, and characterized in that the master file repository
conprises a logistic table (360) arranged for generating, for each update
and during the defatnihei awasisr flgd2tQheaeeaiting die gnoditigagion ceentiier (8M0)13nd g
uni que rodi ficati O&S@*‘?H@t tHe! RlodkiCatithl RidRliner | HERE! dohetdh® ePREIBR S&aLT
data records (51 V\z he dat abase system (200) being also arranged to
performthe fol | owdAy.steps:- at the master file (210): receiving the

nodi fication i dent#d‘ Jﬁ{t @2&% @&g %§| @J&‘aﬂﬂg ggm tg rﬁés‘f@rtﬁlﬁrlz'l(ge\mtﬁ figer to

t he coherent set a records ting eac
updati ng (515) theCdmsqrérsehqfeia(t@mqord& toh aaeh unsiate @nti witit thef rrmf@ah@bords
of each update an signed to the
coherent set of dgggﬁtﬁlgggg%smqbiﬂec E%é%%ﬁ?tg?%lgég?@%the | ogi stic table
(360) a unique confuither detaining Eem(B23lpgistic takie H3ePdatuiqueatommait itendifier
commtted by the ﬁm i : { a
nunber t hat refle%géf%égéérgléé&@ atE%b? &%@?[ﬁ&gﬁéﬂ@%&ﬁ@g@%ﬁgﬁ ed
for each update, -cdruadiidetifiere(Seplegieg aimunter eataeligoie thenerder hAVhicli #80)  of
the acthve i mage r?ﬁ% r | eving (533) fromthe
mastertlpi l e (210) ht‘r\?? ste nl}té/{ygg@ég%ﬂ gtggénr colri%s of each update;
synchroni zi ng (533padihe tize updates riwgeh¢ 2@80Ye amabe ) 11230) enf tﬁela&:tl(mﬁe)gd)y
successively prop '. i i
specified by the ?%ﬁn%'@%f dg}r??ﬁhf L?glrua‘%eéc 64'%2?%3 %%)g)rrﬁ % a%%?tf'ﬁe 0 5%egat| on
of each update i ntaohermntaet ofdata rmgels(@arh wheatet syvchmadtingy535) tba(ahtlve
corresponding set .
(230 - 11, A compules® g By RN bF dutsler B ioh 8 shsckbdl k0 Bha e
medi un$201 ) coaiqiowesnnagec(%ﬁ)uirether eai@alsbecm@ﬂbyn‘earwrrfrmt |oteat1fs—:|rnga@tt
| east one conputer Qp e of
updates in a dat aba[;de%tes Cg)t ﬁ&.ngqﬁeg}?@ﬁ%{%&gﬁﬁ Béﬁg'ﬁ@@étg Oatf“g aCY\%lHﬁ%gseB
(230) when the loading of each correspondlng set of data records is

committed (5637) by the active image (230).

11. A computer program product stored on a computer readable storage medium

or age

20  (201), 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 any one of the claims 1 to 8.



