1 A METHOD AND APPARATUS FOR VERSI ON MANAGEMENT OF A DATA ENTITY

5Fi el d of ‘%’8%049%3{&9“ on The present invention relp%tr%ﬂﬂjs)a%rpd
and apparatus tor the managenent of data entities and version contr ol

of the data, in particular to enable version selection for
determination of historical data. 10Backdround of the invention

I n many dat abase systens, data is stored and often updated at various
points during the life of the data. This |leads to a nunber of
versions of a given set of data. Historically, a new or active
version replaces a so-called previous version and it is not always
possi ble to 15establish the content of thaeﬁﬁevious version once the

new ver si on had MEIHQR At APRABATYSTER \ERJIAN MANACEMENT, Ghha

travel environment, where customer g0k yvan airline ticket, for
exanpl e and then wish to change the airline ticket at a | ater date.
It is well known that the tariff of an airline ticket will change
bet ween 2$t heFdalte tBat the. airline ticket becones available and the
date of t‘favel _Ieﬂ&f& 8i"?1‘@qr§',°r|f t he customer wi shes to change the

ticket at a certai The@rédent mvehiith rdldies hanéthbd By dpeadithd Rrems from
the date on which the cuEtorrer _Furchésed,the ti ckﬁ}]. In this waly t he
custoner is eitd@gemengplidalaeniiesaneveisiankantiosotingiate. & PAEIRER t han

the purchase psbRgoIBVErdidIESettor¥or aéﬁkfﬁfn%ﬂéﬁgfHi@ﬁiricél"t?at&us'fOner s

reimbursed at the level of the tariff on the date of purchase of the

ticket. - US 2002/ 120648 (AT&T) discloses a method for accessing
Py ool GRS TR RGRBoRl o 19 Lhe vesr Lo see T
makes copi es of In many database systems, data is stored and often updated at
various points during the life of the data. This leads to a number of
versions of a given set of data. Historically, a new or active version
replaces a so-called previous version and it is not always possible to
15 establish the content of the previous version once the new version has
been stored. This is particularly the case in the travel environment, where
customers purchase an airline ticket, for example and then wish to change
the airline ticket at a later date.
It is well known that the tariff of an airline ticket will change between
20 the date that the airline ticket becomes available and the date of travel.
Accordingly, if the customer wishes to change the ticket at a certain point
in time, the tariff may be different from the date on which the customer
purchased the ticket. In this way the customer is either reimbursed at a
level that is higher or lower than the purchase price but there is no
25 guarantee that the customer is reimbursed at the level of the tariff on the
date of purchase of the ticket.
US 2002/120648 (AT&T) discloses a method for accessing specific
versions of documents and allowing the user to see the differences
between the first and second version. An archive system makes copies of

30 the different versions of the documents in order to keep them for any



30the different versions of the docunents in order to keep themfor

any 2 fur‘;va%ogyeg(ﬂg_@sts fromthe user. The nethod al 501)%%5&%55@54
system for conparing two different versions in order to polnt out the

differences to the user. However, the only available version that is
accessible to the user is the newest version; it is not possible to

directly present the data content of 5a previous version to the user.
Summary of the invention An object of the present invention is
to alleviate at | east sone of the problens associated with the prior

art systens. IQthervsdleets Pbhass usér. the: PeeRenisd prertiesdsyisterh for
provi de a nethod and apparatus for the managenent of data entities

and versions CREPATRS MatiferlVEsSIaNsID GrildP PRRAPYLIng WifereReesintae and
Identificatiopsgl Wé&eﬁ?ﬂh%ron‘ﬂ%mb%re\ﬁer?g%?@ét% B dsQRITe HERREL iSO

the present invention there I's provic _ system for enti1fying
a paranet er i thenewesiiversior; itds dat possitle tg dicediytnsesertt the gplacionient of ne,

wherein, at a_fj e, [on is an active version and at a
second tifm tﬁ?*@@bﬁ gg&@@%&@%%us version, the system conpri sing:
a database for storing the plurality of versions of the data entity

as they are created; a_ gache fﬁr storing the first active version of
the data enti OWMPARHEE B16INYABHOR new version of the data entity is

created by updati ngnabjdctaptheditesétninention il dikciatbReasittddme oftheew
active version replaces the first active version stored in a cache

and the first PERRieVa ageciaten HBIbAPSIORaPS¥HEBSs version stored in the
he: cher ol h CPPES .
cache; apfl wherei nA%Dﬁh%P%%&?gWe Hﬁééhﬁ?ﬁhﬁrﬁﬁéhﬁ%g@vﬁdh% mehotdEtﬁ}l Ire

each previ ous version o ta entit assocl ate
at whi ch t he weppsiatus fantheamanagénentivad dataentites @mndtveasions thedeofttihadty i ng

t he version of .ent | wWhi tive.at.the s pfic tine
t he paraneter epéggaﬂzs&%ﬁ'%é%?g%]%f ?”Qe mi@@@ H%‘?ﬁ@'g%tbona&soea?@%@ras pect
of the presenfparamedid.on there is provided a nethod of identifying a
paranmeter in a version of a data entity 30created at % Séa,ecifi,g éi nme,
tée there is provided a

wherein, at a firstCeREGIRONGASPPEILTIEE RIPSERT iNyeNtion

15 system for identifying a parameter in a version of a data entity created at a
specific time, wherein, at a first time the version is an active version and at
a second time the version is a previous version, the system comprising: a
database for storing the plurality of versions of the data entity as they are
created; a cache for storing the first active version of the data entity;

20 wherein when a new version of the data entity is created by updating at
least one parameter of the data entity, a new active version replaces the
first active version stored in a cache and the first active version becomes a
previous version stored in the cache; and wherein the new active version
includes a list of the or each previous version of the data entity with an

25 associated time at which the version was an active version, such that by
identifying the version of the data entity which was active at the specific
time the parameter is determined.

According to a second aspect of the present invention there is

provided a method of identifying a parameter in a version of a data entity

30 created at a specific time, wherein, at a first time the version is an active



3 version and at a second tinme the version is a previous version, the
met hod COW?B'&fBQhHhe steps of: creating a first ver5|9@T&%ﬂﬁW&%&ﬂ
entity; storing the first version of the data entity in a nenor

| ocation, such that the first version is the active version at thls
tinme; updating at | east one paranmeter 5associated with the data
entity in order to create a second version of the data entity;
storing the second version of the data entity in a nenory | ocation,
such that the second version is now the active version and the first

version i s novemidy £d MU seRIngli this tHehrsies angl priiiciisorerios thdinnghad
list of the or each previous version of the data entity wth an

associ at ed ti REMPUANS MG BlePs BE Greatiidohiinghyersionafe data @@Pfyr ¥Rring the
i dentifying t h%é%@(sﬁirp&_tﬁé d%ﬁae iRy R §H¥e‘n‘iéf¥‘l’&'a%n V@%h%ﬁét'tﬁé ﬂ?ét the
specific tine, determning the paraneter at said specif

There are rranye@mrdattfa@a@tivaruwwd@atm}e’tlme, tpwciaélegtatiawénnfe Daramrater

Gerorm nd t e Taiae MR Bef dehl r IaEioraeRe A b AR08 Ling, by

nmeans of a si ﬂpiweﬁmﬁmir@rthasemd%rsloplcﬁt}m@ﬁataemmtytmesmémory
facilitate |inks betwe h;lferent versi o Iﬁ%%o eratln th{ﬁhtyp

of mechani sm taget ‘g'ﬁyeqéﬁ ‘\?\ﬁ?%qua‘f?rﬁ’ﬁar’%?%‘?’ A t&’@c‘éeé:%'

paraneters of ﬂ%tl@éf"s‘idrﬁg'n%w ¥ BFSACUR u@SIQ@tthmsé@&n@msroﬁsmmﬁﬂ ijge is
kept short which assists the operators in expediting 20their actions.
The i nvent i onOhtherésghipsevieyeyersionofthe datganitt With 28 apsewated tiMeement
made i s de \ e does
not | oseﬂﬁjﬁlm)ne%1£ B{’/‘I&gftﬁgg%%% Jgﬁé’ﬁh ac{el\nﬁ{[}&g%)nl @%l&!ﬁiﬁfﬁ%t@@ggst |@f/tgf}
Simlarly, t hdatamtﬁ:yrwhidﬁsuafmactmfatat(die spacifet tirhy; dsdémgningitidur sed at a

| ower | evel. f des f the draw ngs Ref er ence
w |l now be rrgg %’5 %f”ci %ﬁ g to the acconpanyi ng drawi ngs, in
whi ch: Th&tegyéenény @d\@n&lgmlpiré\irieéﬁ gy dgy preséorineagioni Hong a

rior art version 30nechani s
P example, Eﬁs always posmble with the present invention to determine the

15 exact parameters relating to a particular version by means of a simple
mechanism using multiple data entities to facilitate links between different
versions. By operating this type of mechanism the speed with which an
operator can access the parameters of a particular version is optimized
and response time is kept short which assists the operators in expediting

20 their actions. The invention also enables operators to ensure that any
reimbursement made is made at the correct level, thereby ensuring the
operator does not lose money by effecting a change at an inaccurate cost
level. Similarly, the customer is not out of pocket by being reimbursed at a
lower level.

25
Brief description of the drawings

Reference will now be made, by way of example, to the
accompanying drawings, in which:
Figure 1 is a simplified diagram for describing a prior art version

30 mechanism.



4 Figure 2 is a diagram show ng version control in accordance

with one gphodi menis of the present invention, by way o 2x%35k6ssss4
Figure 3 is an exanpl e denonstrating version control in accorc{ance

wi th one enbodi nent of the present invention, by way of exanple.
5Figure 4 is a sinplified diagramof a systemin accordance w th one
enbodi ment of the present invention, by way of exanple. Fi gure
5is a flow chart of the nethods steps in accordance with one

enbodi ment of the present invention, by way of exanple. 10Detail ed

description of thergurRogig®alagram showingversibs c8es6irh Bet@tandd@itmor d
date indicates a calendar date, the word tine indicates a period of

time or a ti mBN®EMOREiNaeRt b thenPriesRBBVENHIon; RewWaKE@T EK&TRISr d ti mest anp
[ ndi cates the dat ergif § 1478 Bafilbborshbihg Dolsorl (PR ackafddibe 1
shows a prior art vérsion nmechanism At time"to a version V1 Is

creat ed havi ngith oparcamzndimer1of thie praseny inveetics, by way alexetple expect ed

2t | east thar anet er B4 4 i Shliied gRRR TR Die sl Sefi ERLE O
V1 and woul d embaginentlas texpresestdnientioasby wayiof ekamplel. As version V2

20repl aces version_V1 the cogntents qf versio 1 are no ] onger
avai | abl e. Accor di higHE 5i'9fa§°‘6’&§‘?8rﬁ’glth%me§'5@g§}/%qs RiacreLiange Wier ni ne

the parameter oRd efdbodfhenten tNElp@keht ifBertidn, b ey \Wrdkamprt be _
possi bl e. Referring to figure 2, a version control mechani sm

according to an enbodi ment of the present invention will now be
describegy Al pekfifed &eskription of the embodiments

In this description, the word date indicates a calendar date, the
word time indicates a period of time or a time of the day or a moment in
time and the word timestamp indicates the date and time at which a
version is created.

15 Figure 1 shows a prior art version mechanism. At time to a version
V4 is created having a parameter P1. Normally, version V4 would be
expecied to last until time t.. At time {; a new version V3 is created, where
at least parameter Py is changed to P2. Version Vs replaces version V4
and would normally be expected to last until time t.. As version V;

20 replaces version V¢ the contents of version V4 are no longer available.
Accordingly, if a customer or operator wishes to determine the parameter
P1 in version V, at time 1z, this would not be possible.

Referring to figure 2, a version control mechanism according to an
embodiment of the present invention will now be described. Attimetya

25 version V4 is created having a parameter Py. Normally, version V4 would
be expected to last until time t.. At time t1 2 new version V; is created,
where at least parameter Py is changed to P,. Version Vi is stored, in for
example a cache, and linked to version V3, in a manner that will be
described in greater detail below. Version V., becomes the active version

30 and parameter P2 becomes the active parameter. At time t2, a customer



25version V1 is created having a paranmeter Pl1. Normally, version V1
woul d be expected to last until time L. At tine tl an on V2
i's createdWB%ﬂgpgné | east paraneter Pl is changed to %g%ﬁ®éﬁgzﬁﬁﬂv1
is stored, in for exanple a cache, and linked to version V2, in a
manner that will be described in greater &detail bel ow. Version V2
beconmes the active version 30and paraneter P2 becones the active
paraneter. At tine t2, a custonmer 5 nay wish to determ ne the
parameter (Pi or P2) which existed at a certain point intime, as V2

is active and i8n ltd Bgteirﬂ[ \éjthé\%l% %@?gﬂésdg?fzg%'i&f 5884 Beaceadin! ¥

identified. Tedeta| ed In greater detail
bel ow. Furt hepoinéirsiiroasasdyiskastiselded hana linkdo Nemescorv@at@ammedier can

o the nevest PoeraboEuBR. opdidls Mimeiont e SEs G BFecler G
GMI' or any ot helowappurtherivetgons rmiEyba%eldearraadlth@hawestrmysnbewihde
t hrough the date and tine of creatjon of each version t?vggcg%tgegl ven

cust omer r opEFANEiNe BCtB’é’t‘@rrﬁPﬂeW%%Hre\Y@‘@V&ﬁS‘R%%b%ﬂ ggitt

date and tinmenelRst J&bibAK #gRn VRKIBewrieMLESd thiseaap basyd 6h BNIT or
appropriate neans, for exanple, price ier or any other link

|
appropri ate t@ny @&%@ppmme ebhme base. 'TR@ﬁlét() gengay dermade Braughpthe
exanpl e of thg Yeeéﬁd @ﬂ?%(?@féa%?%‘?%ﬁéﬁ l?%be\é‘?laneté‘ﬁUﬁ&‘ﬁEPBF@péeror

figure 2 will use anism o
i nventi on. Thdao éamnplre wrébiavels;arawas sytsieeaha/@leeredatecammr Th&can

Pt cdet or H neq 6oy SE Pyl PEPOULAREPLRF Barbhie BFA Moet o
a fli ?ht fAI r ongaﬂ‘np% b_?_cé\lij@@pﬁf&ﬁ-dﬁg@théiﬂrngammﬁiaftettglﬂelra!plpn@}t(ohor )

ot ce of the 11 ckoRelardng 0 HAES, o cpBle of S et SRSl JRecrDedand
V2. Version Vgpgyd Ghth rgﬁPéHdéecéﬁllgwé@\nﬁlpbé Qséd t@ciéﬂ;w@rﬁéﬂn@bhém% 6f' a

new version V2 is create which Fasts nomnally until tinme
version Vi thégpiasenonvention i dieegxanple ogatearid agystenrvhere avgstpg‘ler

Created p09 | RepRiianstbrdbobietalotsek il rdloith g |
and each ti ne peede@rnvieed seu:nndslocaatmt debriexamigld, pluemase on‘hélcheit‘rbr/a
version at t he‘h ight from Paris to Nice (PAR-NCE) for a specific airline (for example, Air
France (Trademark)). Figure 3 shows a timeline for the price of the ticket
from time tyto time t., for two versions V4 and V. Version V; exists
20 between time to to time t4 and at time ty a new version V» is create which
lasts nominally until time t.. In version V4 the price of the ticket is €100,
and at time {1, V2 is created and the price of the ticket rises to €130. It will
be appreciated that other versions may be created at any point in time and
each time a new version is created it will become the active version at that
25 given time. All previous versions will become linked to the active version
but remain inactive, unless required, as will be described below. The
number of versions is unlimited, although there may be a rule which
determines an expiry time for previous versions.
In the example shown, at time t, a customer purchases a ticket from

30 Paris to Nice for a time in the future (for example t). At time t, the price is



25given time. All previous versions will beconme linked to the active

version byt remmin inactive, unless required, as wll 1 h
bel ow. The¥RaMBE1" Y versions is unlinmted, alt hough t%g}@fj?@@baﬁgﬂa

rul e which determ nes an expiry tinme for previous versions.

In the exanple shown, at time tb a customer purchases a ticket from
30Paris to Nice for atinme in the future (for exanple tf). At time tb
the price is 6 100 and corresponds to version V1. At a later tine te
the custonmer decides to change the tine of travel and contacts the

ti cket suppl i go@bn@REaLMdso Jofin 0. ACSURSirhé LITRUCABERIY

exchange or transfer o icket. At this tine the price of the
ti cket is 130desides tr chesigerits time efdtavekarsleordacta thetickabeeprlier of hi s

was not the price.or. condition d i th i i.ginally
pur chased. - a5 PPRALE RE h el B Ry bR SN B S V2.
| n accor dancetigtdth At bies pimeseabricéoeihlel tiohet wiEi G0 Ahe copespdrals lerdctive

the tinmestanp of the ticket, the systemand nethodq_ _all o t he
operator X o vV ¥ oreye i § %/WE%PPE@SQF@P@ CPBg%'?S Hﬂ’lvgeifﬁ’m?'q&fr@des

a 10list of agkiatQasIrRyirl§ cRYcHAsEBSiPiRse Reré Hgrideehd &shdiddmast anp
when the ticket was ori g/l nal Iy purchased with the version timestanp,

t he system an&n@er\ession fen It peereangenwitly fier piesenttipvariienyehan 81 t hat
was active at i f b€ i i I n
this aay the SepdrsTedneUAERRRG, of wE ikl Y el St HethOf alows | 0
customer and trseopdra®r toviefM &storadbetity ceiresporsigmgeiotVowhekdhenges a

required by the cust.oner. . It is inportant. tqQ note. . that e
system i accﬂ?tdgr?@ VW?rﬁlopﬁ@y&né%ségmpi ﬁecﬁmpc?ﬁ'”agfe\%%ﬂ@ g i%\gpégt |y
store a copy @le mhm_@m@mu* batchBesd ®ith St dersionsiresetdamp ethaclysteen
versi on at anyﬁgl ven tinme includes a link to al I(ygrew ous v.er5|t%gs,
n

thereby al | owPRg Me{Bedten:AitasisEPPERIOT B BG ARSI IS WAS F6HYR 8
the timestanp apasChurcrBel f.@.'iﬁ'ﬁﬁ@%b@vér@%n‘\V'N%%i@ﬂvéyﬁhé Bberateycanhe

operator is able to find the rel'evant infornation w thout a conpl ex
sear chi ng act iagturately defeebipedhe nrieg paisidasteecysioner @adaisedhisite &ffedl t h

oo BB for LAt IREre abloghpran versons
to be it is important to note, that the system in accordance with the
present invention does not discreetly store a copy of each version that has
existed. Instead the active version at any given time includes a link to all
previous versions, thereby allowing instant access to the reievant version
20 based on the timestamp search. By implementing the invention in this
way the operator is able to find the relevant information without a complex
searching activity, thereby gaining access fo the data required with a
smaller response time. In situations where all relevant versions are
searched within a memory environment the response time is likely to be
25 considerably greater. Thus, the linkage provided between the active
version and any previous versions is an advantage of an embodiment of
the present invention.
Referring to figure 4, details of the system are now described. The
database 400 is connected to a cache 402. A plurality of operators (404,

30 406, and 408) is connected to the cache 402, in order to update,



25consi derably greater. Thus, the |inkage provi ded between the active

versi on and an revious versions is an advantage of an_enpbodi nent of
t he preseﬁ?oﬁﬂé@ﬁpfbn. Referring to figure 4FCHETAIPESH
the system are now descri bed. The dat abase 400 is connected to a
cache 402. A plurality of operators (404,7 30406, and 408) is
connected to the cache 402, in order to update, 7 reinburse or
exchange travel tickets. The database 400 includes a database entity
410 which includes details of all the various versions of data for a

particular fli i [RT-TR S N ¥ vari ous
ver si ons of dg%@%gt%r%d&@ hééié]e{r%éﬁtglgggg ZH%I%{%&%%%H?P@%_% |Sc§t ed as
Vn, Vn-1, 5Vndatabese enifly 4d Ovehictainelyses mietails of imléheavar@uswedsiors ¥h+1 i s
created by an perator (e. d.. 406.. qr 408) .and | ed.in e
ot abase s s HBTps apiSied ghtby o i SRP 18 OiachBEr 15 kel
updat e, the updrighsrafshtdeonst iartied dorbase eatighie Odat mbedted ys BV,

whi ch corresponds to the versign .in question %&?\lebeCOWES the active

cache dat?a entheyBlCTAY 8 CePARROMIIN SRR NBY URFAKWY 21 ISFTEFIELRY Thche
data entities oWeldo@LPAB4 Ok, 36 U0¥ Pandloahed Hio kil abhid ad8héwh bpk

fromthe active cache data entity to each of the previous cache data
entities. Figarewsd.shows details of an exanple cache data entity

450. The 15cache dafa, %Ettléferéffgﬁig{éw oe’:tﬂg u&g%ﬂe%%e Qﬂel%ﬁciﬁt%fh o

key el enent 452; an i ndicator in I've version an

ti mest anp t hata cache esfzoantiy Egvi Wieichcbrmesporaisdo dre d&rdionan siaestionh andst

of previgus versions and associated tinestanps 456; and full coptent
of Phe. sl ve Soer PSR achB b anitEe FARLReaR b eBRin Vs 2
comon for al Prendid t&hel dhtd eAMRR Wil BebameTRINL-RBive Nalthdeghitiesre wilbehi s
exanple, the series in question refers to the destination of
departure andadikifiea theretive saghe dataentibs s saghiaidhs praviaus geshe data
exanple, a fl ieﬂfh{i( dromParis to Nice (PAR-NICE) provided by Ar
France (Tradenmar P) is a particular series of data entities, where
each entity is a vEigsreomashowhdetadsoben examplechchatdata astty #01 Thel at e

to the CHH rent, act jjé’t% entity 450 includes the following: an access key element 452;
an indicator relating to the active version and the timestamp that
corresponds to the active version 454; a sorted list of previous versions
and associated timestamps 456; and full content of the active version of
data 458. The access key element 452 is common for all entities in a

20 particular series in question. In this example, the series in question refers
to the destination of departure and arrival and the airline issuing the ticket.
For example, a flight from Paris to Nice (PAR-NCE) provided by Air France
(Trademark) is a particular series of data entities, where each entity is a
version of the series. The indicator 454 will relate to the current active

25 version and indicate the timestamp at which that active version started.
The sorted list of previous versions and associated timestamps will show
all the previous versions and their start and finished times. 1t will be
appreciated, that only one of the start and finish dates may be used in
certain embodiments of this invention. The active data 458 includes all the



25version and indicate the tinestanp at which that active version

started. Wﬁﬁﬁgfﬂiﬂﬁ‘ﬁl i st of previous versions and asso%a}g?%}r@%mas%%

ti mest anps all the previous versions and thei

finished tinmes. It will be appreciated, that only one of the start
and finish dates may be used in certain &rbodi ments of this
invention. The active data 458 includes all the 8 relevant
paraneters relating to an airline ticket and typically includes
several thousand different parameters. Returning nowto figure 4 an

active cache Péé\?arﬁB’él’atrﬁ{etéﬂs%'ela%ng%%h'a’?d[ﬁéitib[ﬂattah@ tGSEAE 1Ht98deé n

addition, there are arrows 5414 to a nunber of
previ ous versB@Y@aﬁhoﬂwcb@ﬁﬁénﬂmt‘@n@ﬁ@rﬁty (416, 418, 420) that are

no longer active. kL AufEHNSEIEAR £hn R EEkine BTy dabAsent i Y

412 is to be create new ver si on ered i'nto the cache.
The effect of ideniifedvn thelmeche®4p2isin dddtiq, éhereese Hoktd shovenby ayows
becone vers

and the newly entered ive cache data ti to
become B0 verdd i BWrber LB Ry Rt Giibe CofRatEaRhuB Lt
version i s EChpD)thahgreid PHgENaRea st @newdefaaéreaf thB&caenydts dula of
the active data entity toaprewous dat a ent An oper at or,

for exanple, 20Uyrdy lW%hep@a@qjél@%nawwﬁam MilrQﬁT?fPiﬁFEi(%‘”ﬁcbthﬁlc@éhe
provided by A*I‘[ze BC& tfu% ifb& Y5 bQ&®th VWQWB% abiANGR

previ ously boo trave ans n or to do this @%e oper at or 404
must search faersﬁcmeV,ram@VmeMaeh@retaBatlmaCh? da& antitngp becarm@ ti cket

nccase i "ot ST Vst Pl SIS Bk Relr® S HR RO TE SR IS
di rected \Ahenawew éP@IWnsas ® ifdicatening o@sanmeiénmfetheraetweieamlehmmo dn

addition, the o r WI|€ enter 20the details of the tinestanp of
pur chase of tH V(B‘?‘i #HaeNWeket . By virtue of the timestanp entered

the active cache dﬁﬁ%p@Fﬁtbrt yOrVéxlaPnpb@ RansPeskH Brupdatd aastammi ch
corresponds with the tinestamp o he ticket. On identifying the

ti mestanp rangérigfo ah%mrpw@aﬂéw A}@Frﬁnéﬁ T eUOMeEYHBRAs changsrbihe
Sl o SRS Bl RN, RS S ES bl D00
poi nt one search for the relevant cache data entity relating to the ticket in question.
The active cache data entity is found by means of the access key element
452 (in figure 4a) which is where the operator is directed whenever Paris
to Nice and Air France are identified. In addition, the operator will enter
20 the details of the timestamp of purchase of the original ticket. By virtue of
the timestamp entered the active cache data entity will be searched for a
timestamp which corresponds with the timestamp of the ticket. On
identifying the timestamp range of a particular version that corresponds to
the timestamp of the ticket, the active cache data entity will indicate the
25 version that was active when the ticket was purchased. At this point one
of two things may occur. If the timestamp of the ticket corresponds to the
active cache data entity, the operator will access the active data 458 (in
figure 4a) immediately. if the timestamp of the ticket corresponds to a
previous version, this version will be identified from the list 456. The data

30 entity will then direct the operator to that version by means of one of links



of two things may occur. If the tinestanp of the ticket corresponds
to the act,] che. data entity, the operator will acc ive
data 458 (‘%"ég?ﬂﬁg’@r]% 4a) immediately. If the tinestanp %?ﬂ%%go%ﬁ%%ét
corresponds to a previous version, this version will be identified
fromthe |ist 456. The data 30entity will9 then direct the operator to
that version by nmeans of one of links 9 414. Sim |l ar processes may
be activated by other operators 406 or 408, although maybe in
relation to other departure and arrival destinations and other
airlines. Theg¢ack@nis ﬁo%@%ﬁé@ﬁ@c%téﬁ%f@thbﬁoﬁélﬂtdréluéb lo¥ 408
changi ng and bei ng updated by changes in version and the |ike. Each
Sentity is a séhoudhonebe bdeladighdapthendepgrivieiang adkaldestinatingsgdfer al
format to ena of . R i, 11 be
appreci ated t gﬁr?ﬂﬁr’gesl. nvgeﬁ?@% '?'\sé %?ﬂ??%%ﬁeﬁfchlllsgﬂ?tﬁ%ac ets
gener at ed f or champging bndbengaipdaietehy tengeann bersisezhd the likay Ealckment

for sale ere the customer .may, W sh to exchan rei mburse ,ar _update
Lhe 100 chant SaitgsAtlialamnet oficdl ety B Hane St B et
such el enent std@;yamgaag@o%@dgsgibyﬂheﬁ Eratgyventi on provi des

traceability of the or each version of the data entity, b% ke&g{iﬁng
track of the devel BpHthe apR@CERMEES NihinvRBlIBAE ARy f0 EEt. 32
entity could B@né‘ra@é?ﬂé?%?arﬁﬂfu[é?tehr‘ﬁﬁeftr?Jt'Ebﬁfbe'ﬂe@ﬁ%r‘gf@eﬁ‘%‘n@fdr%ﬂlet0 a
flight ticket“or any other appropriate lbdocunment. THe paraneter also
may have manywieré Hie euséoméemohy slisigtofaxchesgampeisibupse eeypdais thespeci al
of fers oj, any t i ti i of an
el enent 0or ngegﬁeq{fﬁggéﬁ odi e’ﬁ?“%g@@%%e%bgﬁeo%gﬁ@mbtéﬁé%ﬁgécri ption
general |y r el atezgerito niayachaarys ivdthsiing@n The tnveative pivalesdarateabiityefitioal s
version). However

it will b ciated th Ocoul d b nb
oF ver o] ono. adtceat e e R AR, DurCebiGitack siat devatei et !
previ ous ver sizanEhaggss the aatdasny.i rdAR@Yety could be aetementsr Wil |

now be made to figure 5 to illustrate the nethod steps carried out in
t he i npl enent &theshorst obiRfasmBdan riIAINGP & fighblickebat any other appropriate
15 document. The parameter also may have many variations, including for

example; price, tax, special offers or any other data that may change with
time in respect of an element for sale. The embodiment described
throughout the description generally relates to two versions (an active
version and a previous version). However, it will be appreciated there

20 could be any number of versions and that each new active version
includes a list of all previous versions as has been described above.

Reference will now be made to figure 5 to illustrate the method

steps carried out in the implementation of an embodiment of the present
invention. In step 500 a first version of the data V, is created with a

25 plurality of parameters of which one or more may change. The active V4
entity is stored in the cache. In step 502, a customer purchases a ticket
which corresponds to the parameters in the Vy version of the data. At step
504, one or more parameters of the data are changed and version Vs is
created. At step 5086, the cache is updated to store the V; entity. The V2

30 entity is then linked with the previous Vi entity in step 508 and the V2 entity



invention. In step 500 a first version of the data V1 is created with

a 25pluraly ,harameters of which one or nore may c e
active V1 %ﬁ??@{?‘@gg stored in the cache. In step 502, 2%@%?%08%}2?3834

purchases a ticket which corresponds to the paranmeters in the V1
version of the data. At step 504, one orl1Pore paraneters of the data
are changed and version V2 is created. At step 506, the cache is
updated to store the V2 entity. The V2 30entity is then linked with
the previous V1 entity in step 508 and the V2 entity 10 becones the

active entitypefbmss He adie@ntigPeAahes 51@9Hb§6§at&%@uﬁ@é abtangiatiagt he
tickets purchas%d b t§he custoner at step 502. The operator
erfe%e

determ nes t hé rppretasesddiydhe cusiomerag Riep 2. skhgOomeratoand t hen
i nt errogates : Apy ver si on
of the Sdata PRATESahadTRRERYY okt SRLE RIS P SHEor

rel evant accesdekeyates dreecaché? stefh®l ofpetaeoning the tedavadi verstoadfttioe t he

correct version,o he, dat a, based on t J ta f the ticket at
Cep t16.5 thi Sl bat BRRRs e AReSaEtRe HRT G, i R tatiRts o o
when the tickebyerRendiushaged dper@bf Bahebiréoteédane, coareichbetcengnt or
any other action. The 10process then term nates a

520. Th
process may r dtofrehasedondhg iassiamn phihe tiskelmt SF‘%P e B{'iéﬂ%e%enean

action is reqhheds tifs bbehheto e@térr\ﬁfrresﬁh%a%et@?s wﬁgﬁtr?étiﬁa@t dagp 504

in which case steps 506 and 508 wll also be carried out.

Al t er nat i vel y purdh@see is£itect @oexchatgas aimisirsaioentios appothar@ction.shbee t o
15determpe d I | ji~cket from another custoner. In
this carsqe(pste%&@fg&ﬁ%ﬁ%?mg%%shﬁi%oand 518 will be carried out.

Obvi ously, in thisThe puaicse mdyrecemmencbat anheappropriatentient infthe steps

oecur ences Slshh Sactl iitel iAo e i3 POSTR gRe R e

various conbi matii®Aichf caretastssod eRs 508 will also be carried out.
Alternatively, the version does not change but the operator wishes to
15 determine data relating to the ticket from another customer. In this case
steps 510, 512, 514, 516 and 518 will be carried out. Obviously, in this
situation there may have been a number of occurrences of step 502 where
a plurality of customers has purchased tickets of one version or another.
It will be appreciated that various combinations of methods steps in
20 combination or alone may be carried out for different elements of the
overall process. The various combinations are not limited to those
described above that may include any other combination.
It will be appreciated that this invention may be varied in many
different way and still remain within the intended scope and spirit of the
25 invention.



20conbi nation or alone may be carried out for different el ements of

t he overall process. The various conbinations are not limted to

t hose descri bed above that may include any ot her conbi nation.

It will be appreciated that this invention nay be varied in many
different way and still remain within the intended scope and spirit
of the 25invention. 11 Cains 1. A nethod of identifying a paraneter
in a version of a data entity created at a specific tinme, wherein the
data entity conprises at | east one paraneter and wherein at a first
time the version of the data entity is an active version of the data
entity and at a second tinme the version,of the data entity is a
previ ous version of the data entity, the nethod conprising the steps
of: creating a first version of the data entity; storing the
first version of the data entity in a menory |ocation, such that the
first version ofythe data entity is the active version of the data
entity at the tine it is stored; updating at |east one paraneter in

the data entity thereby grn@alolRgiRnTAGOR JarkiBéi& 08 voikiok BEa daL agnti ty;
storing the seceRgled®t Spedific Bine,iRreGahda®hiidy Yorhptises ARAPEN faRGekd ON,
such that at thend#i¥eid e igeGaNGe VEESL 8Mhd ditaSh@l @hntbi&re SGGONEE LT Si 0N
of the data ent dityegiongad kiseScchd Gma ik vitiol e thd dath @ity ipréaduaveadd ty
and the first veftht éim cafity] hemelBddromptidiigthecwappot Ses a previ ous version
of the data entity, the second version of the data entity including a
sorted |ist of each cprengadus vereies pighe &fa entis, data entity, each

previ ous version being associated wth an associated tine at which
each version of t?eSH’.% S Frsig ¢ %mﬁfWPWéPQQEgﬂgﬁmﬁﬁm%ﬁ@haﬁia
entity; i d8ETY %ifﬂ‘g‘ t C’Ft%%*e e E‘ﬁg? F ge B%Véftﬂé‘am?fi me is
inthe tinme range%is;? > Be In 8“@?1’(? BPEFOR Wt 4RI AR FFFERE uhi ch

was active at the Bassocia {e“adattzllmrreiyby | ooki ng up the associated tine

inthe list; ACEHRRS 1HGedoRE vUEESbORe Hta LG, AL R Ik MiouGh vas
active at said a3pAGi-AROnd LfBid vaREn ek R dchdtARiIoR BF ABRLEL Entd y Om
that version of cdhifisehah@ac®id bdrdon & thBatVBAIAPEhdOhe GFsBldMidh off (Y BlET
conpri sing creakhtigcdaribes\uaiShidR vatbiol Bemél iR, iileledHE berdifiads BaCh
versi on i ncl udegatk BRitSiacRdigOiIvRed KeYE cach previous version of the data entity, each
previous version being associated with an associated time at which each version
of the data entity was an active version of the data entity;

identifying a time range, wherein the associated time is in the time range,
to determine the version of the data enfity which was active at the associated time
by locking up the associated time in the list;

accessing the version of the data entity which was active at said associated
time; and

determining the parameter from that version of the data entity.

Z, The method of claim 1, fusther comprising creating each version of
the data entity such that each version includes the same common key.

3. The method of clain 2, further comprising searching for a set of
versions of the data entity by searching for the common key.

4, The method of claim 1, further comprising creating further
versions of the data entity from time to time, such that the newest version of the
data entity is the active version.

5. The method of claim 1, farther comprising generating a timestamp
for each version of the data entity as it is created.

6. The method of claim 5, further comprising identifying the active
version at the specific associated time using the timestamp.



3. The method of claim2, further conprising searching for a set of
versions of the data entity by searching for the common key. 4.
The nmethod of claim1, further conprising creating further versions
of the data entity fromtinme to tine, such that the newest version of
the data entity is die active version. 5. The method of claim
1, further conprising generating a tinestanp for each version of the
data entity as it is created. 6. The nethod of claimb5, further
conprising identifying the active version at the specific associated
time using the tinestanp. 12 7. The method of claimb5, further
conprising basing the tinmestanp upon Gv§. 8. The met hod of
claim5 further conprising providing traceability of each version of
the data entity, 9. The nethod of claim1, further conprising
providing the data entity as a set of data associated to a product or
a_service. 107 Theryrat hod @Plafh 31 Mhidor bl baGAME bidbihnp

sel ecting the PRIAMRLEr as one of the group contarning a price, a
tax, a destination, a location, a special offer or any other
paraneter relating 80 a ThHQiGH oDElaimeY MG comprising prbliding heceimithord of
claim1, furtheeackosnfsi SitleGatdshig t he paranmeter fromthe appropriate
previous version to carry out an action. 12. A systemfor
identifying a paraméter The methest of dpmol, Grtbkatcementiig proedisatheddan a
specific tinme, WEwiasetaf dada Fracisted i npodupler eggston of the data entity
is an active version _of the data enti]gly]}g&nd at .a sefond tinme the
version of the data ti%yz’[‘%m&" PIaR et gﬂn%sfeftﬁlé%’d’??mgﬁti ty,
the system coin%‘E’ier‘P the group confal i%@&t%‘*eaﬁ r 2 SP0PAIRY A RBUYE BTty of
versions of thed&CE™¥FFTRI L (F8F5 P 8 POFEAPEE™'S cache nemory for
storing the first aghiveryenshQoliaihe MafeR cGidshy using the paldBEELi N

when a new ver siQR nQfapk b5 ia8ak &1 R8d:didh th SarloaAMmGEidAY updating at | east
one paraneter of die data entity, a new active version of the data

entity replaces the 1irsh spadm W2 idtetifSingn pabmbtacindakios of & Hyta sitioy ed i n
t he cache nenor yreaedht disgecit risit, vefelnsea fiar thhahe afsidohud thd abtacreint i sy
becones a previ etise vesisi d@nhechtatelndty diat 2 a egsbad timesthovepsioni off thie ldeta emithe
menory; and is a pvéuevansienhnd tindaie acity, e sysens¢ooprisfig t he data entity
includes a |ist of each previous version of the data entity, each to
previ ous version beidfjiabase B satugdhs Ryt Af veesions plibedata i abihexars ch
each version of “#M&ddata entity was an active version of the data
entity, such that bya ciac aee%ei fo if:c?rc-,stoar‘int ich n‘raa‘c%ggﬁerm%%gliegat% Ql(? associ at ed
the data ent|

time is in the tine range, e VT SF O ot yl\Which was

active at the assocCiglpsh {hdiB: 0 RRRIMARThAda8 BRIV QUSed/ S HaRhgiad
identified and 1Qacnt QudRker & M€ ddhenRRlAMRL Rkivd PerlifAbs KO BSA ettt the
associated tinme replaces the first active version of the data entity stored in the cache memory and

the first active version of the data entity becomes a previous version of the data

entity stored in the cache memory; and

wherein the new active version of the data entity includes a list of each
previous version of the data entity, each to previous version being associated with
an associated time at which each version of the data entity was an active version
of the data entity, such that by identifying a time range, wherein the associated
time is in the time range, the version of the data entity which was active at the
associated time an appropriate previous version is identified and read to determine
the parameter in that version at the associated time.



