1 | MPROVEMENTS | N OR RELATI NG TO SEARCHI NG TECHNI QUES Fi el d of the
invention 5The present invention relates to a nmethod and appar at us
for providing inprovenents in or relating to searching techniques,
particularly but not exclusively in the donmain of Internet searching.
Background of the invention 10Since the arrival of e-comerce users
have been buyi ng products and services over the Internet. The
products and services that are purchased in this way are limtless.
One particular _environnment where online purchasing and searching are
particul arl yYP&EHIE™ i s in the purchase of tickets, fBr7ERYAPIE for
flights, theatres, etc. or for any other type of 15travel related
service. In the environnent of booking fllights many of the online
reservati on services are based on an architecture that enconpasses
three main conponents. These are the Internet browser, the booking
engi ne and a back-end system of sone sort or another. The Internet
browser is a tool 20that allows the online user to | ook for a

specific flight qupROVEMENTSAN'GH RELATING TEOSHARGHRROTECHNRVES
m ddl e-ti er conponent that applies business logic to the user request

before it is sent to the back-end and to the back-end response before
it is returned tRldéhewBlentidhe back-end systemis typically a gl obal
distributio systeng_lGDS or. a CRS. 25Typi ca%l(i, @gn onli ne user

i nterfaces i th the PRPESABENENYAR EHateHE dyBREPAAREARPAHFIRIOBf pages.

The flow of pagesvidinglirigleserashte mrdryelsiirgio tearchiag techhiguety partiebarlyi ty of
;Lights for theP ser dﬁ%ing%qg%é}hequaﬁegng dqi$ination of the trip.
e page where i"S" FEPPRAY SHEMR1Ye&t T LY % 0 as the search
page. Once the online user has conpleted the search 30page the data

is sent to the Eg%rgﬁ'ngd Qythterﬂr?velﬁ%hi ng engi ne. The back-

10 Since the arrival of e-commerce users have been buying products
and services over the Internet. The products and services that are
purchased in this way are limitless. One particular environment where
online purchasing and searching are particularly popular is in the purchase
of tickets, for example, for flights, theatres, etc. or for any other type of

16 travel related service.

In the environment of booking flights many of the online reservation
services are based on an architecture that encompasses three main
components. These are the Internet browser, the booking engine and a
back-end system of some sort or another. The Internet browser is a tool

20 that allows the online user to look for a specific flight or other reservation.
The booking engine is a middle-tier component that applies business logic
to the user request before it is sent to the back-end and to the back-end
response before it is returned to the user. The back-end system is
typically a global distribution system (GDS) or a CRS.

25 Typically, an online user interfaces with the Internet browser and
generates a flow of pages. The flow of pages includes an early step to
check the availability of flights for the user defined by the date and
destination of the trip. The page where this happens is generally referred
to as the search page. Once the online user has completed the search

30 page the data is sent to the back-end by the booking engine. The back-



2 end may then query one or nore nodules within its database to
determine the list of available flights that fit the search criteria.
In response to the search by the online user many avail ability
nodul es are designed to return flight solutions that consists of a

m x of available fares and dates. For 5exanple the N cheapest flight
solutions for a specific date are displayed to the user, these nay
include multiple routes and single routes, etc. In addition,

now conmon for avallablllty to be dlsplayed around the date s eC|f|ed
by the user,"P3P¥E&R¥pl e a naxi num of i days around bbtHFPHE? %ﬁ?bound
and inbound flights. 10U52005/0273373 (Sabre Inc.) discloses a nethod
and systemfor the deternmination of |owBriced fllghts for a specific
date or for a range of dates. The nethod includes a prunlng process
in order to renove results that do not match the user's request. This
is achieved by neans of an algorithmin order to determ ne the kinds
of flight conbi @ mentheRduenHie of BoFMPdyRSithip jizdatatiase te JeleEnNe hen

di spl ays all th%e@;@f@'aﬂé‘itab%ﬁﬁgﬁt@th@tfﬂﬁﬁé‘sé&?eﬂ@ﬁériax I} ReshéifseUs He Wi Ch
may include a fare tenp 86087 (inventors: Razza

et al) discl ose%eaécmWS@”W%&E“?@WWPE‘W&?@V@% @%@”ﬁg@r@”ﬁ%m
maki ng nul ti pl eﬂ@lﬁ!t%ﬁm‘bﬁs thet donBigistdng nﬁneqmwaeablé far@undmebsprﬂoee

neludes a | oxPBEGRe praspesdBnt SROMRP B AoRRoTSdAE S o ?%quest

and an int erfacaaepagletﬁe@emcmdqdeommmmaiutmﬂ@mgmnouesj c. 1n
2002/ 065688 (Bri

S en o ol S o bidieh, M St 87 Ry BT hL B Bl e .h on.

The system can ppavified by the mseplfer erampiessmaximuneoflh dayesseouriddodii the

25i nstead of se r. o the web server or stop after the
first query has8 gg%dﬁa\é 'Xbo%aﬁﬁég S of the reservation database are

downl oaded’@o the téJSﬁOﬁéd026$37€3H§8bI_sé¢Q)dﬁﬁcge&ametﬂh@rﬁﬂdesyﬁts@cfoby t he
user to nmodify BeSitLMiREon @ﬂgwg: f'Hﬂgr{tﬁ@rb%ﬁebfb@qhéB%FaHrEE%?al e.

3 Wi | st these proposals Somnme o e I ssues
associ at ed wi t hd@igsi hee Hetipd Hichigles 8r PHBIsg rR/aEase HsOHBEPIrFHOEer t ai n

criteria they degl@dthatdd/Sotddict the ubsrabbans:. aBRRiK¥ved byt Mians of
| nvention an algorithm in order to determine the kinds of flight combination that have
15 the lowest price. The system then displays all the combinations in a grid
or matrix to the user which may include a fare template.

US 2005/086087 (inventors: Razza et al) discloses a method and
system which prevents the user from making multiple requests to find the
required flight and price combination for a specific date or range of dates.

20 The system includes a flexible date radio button which can launch a wide
request and an interface page to specify optional search criteria.

US 2002/065688 (British Airways) discloses a method and system
which prevents a user from making multiple requests to make a
reservation. The system can process multiple queries at the browser level

25 instead of sending every query to the web server or stop after the first
query has been made. Datasets of the reservation database are
downloaded to the terminal of the user. This can then be used by the user
to modify his request and obtain replies in a short timescale.



One object of the present invention is to provide a nethod and system
whi ch overcones at | east sone of the problens associated with the
prior art and offers a truly flexible online reservation searching
capability. 10ln addition, a further object is to provide this in an
intuitive and user- friendly manner and present the information
obtained by the search in a manner that will assist and facilitate
deci si on-nmaki ng by the user. A still further object is to give

a neans of gpg?@&ﬁgg%he search results profile based E&’%"éﬁ’%’?%&got her

requi renents. hod of online searching for a se

product, the method conprising: -- obtaining a search request froma
user, the search request including a set3of search criteria; --
storing the set of search criteria at a predeterm ned |ocation; 20--
searching for a service or product which matches the set of search
criteria; -- generating a first set of recomendations of a service
or product whi ch nat¥HEsthesferrepesatsydesbyittsrreg phthe isaugsassedwatiMiteat i on

to the user; --ofihekbaBhihiertédehlatioi madtingReASHRAEAS tR)So ndPsaive
generating a second Fq}ﬂ%?est to change the range of one or nore of the

set of search cfl{&pP Sthe first search request in a predetermn ned
manner; -- retrieving the set of search criteria fromthe

pr edet er m ned Igcation H% f.ormthe basis of the search criteria for
the second T equid¥fmaryotthedfvention +he or each search criteria of the
set of search criteria iOnsaelbjectopf hdetresent ineshtiomiste Hraviwefzomathadh

e ees, R ORAE LA Ebl e AT el R pRuAFI iR Pr o
with the prior art and offers a truly flexible online reservation searching
capability.

10 In addition, a further object is to provide this in an intuitive and user-
friendly manner and present the information obtained by the search in a
manner that will assist and facilitate decision-making by the user.

A still further object is to give a means of changing the search
results profile based on user or other requirements.

15 A method of online searching for a service or product, the method
comprising:

-- obtaining a search request from a user, the search request including a
set of search criteria;
-- storing the set of search criteria at a predetermined location;

20 -- searching for a service or product which matches the set of search
criteria;

-- generating a first set of recommendations of a service or product which
matches the set of search criteria for communication to the user;
-- storing the first set of recommendations;

25 -- generating a second request to change the range of one or more of the
set of search criteria of the first search request in a predetermined
manner;

-- retrieving the set of search criteria from the predetermined location to
form the basis of the search criteria for the second request;



5-- generating a second set of recommendations of the service or
product which matches the changed search criteria for comrunication
to the user; -- concatenating the first set of recomendati ons
with the second set of recommendations to forma concatenated set of
recommendati ons having a predetermned result profile, such that the
concat enation occurs 10so as to ensure that no duplicates occur in

t he concatenated set of recommendati ons. This invention has a
nunber of a @nt@ges. The invention supports nultiple_requests and
aggregates t PEERY in a si ngl e output. The requestgC O pEs5839
presented as a result of the non-flexible request by 15perform ng
successive flexible requests. These are ffeferred to here in as a deep
request and a wi de request respectively. Simlarly the invention
allows the results of a flexible request to be performed by
successi ve nonfl exible requests by extending the date range. There
are several requéBarging HerPE prRENEEIEN 5HeERA §f he serfsrarcoodets ins@ifl val ent

that are 20trangpaéemMindPmbifer «SRFm ahtRarRaWeE & deBrcRichiflRAE; case are
presented in the intuitive and transparent fashion with n

| ) ) o]
requi renent for " SRACYESROrAFERIfe PRRAVCHMTR Maiches B5changsdivet Pat
entered in the §dar@icritdtgt ance. The benefits of aggregating the

results in this vvaé ans tha th@ booki ng er;gi ne does not send
further reduest3 9FCEHY FHFEORAPRYPT FRAQINMELURYONS ShDeSERIRSH) Pragiuct
25navi gat i on deWwhiyls matohead@i dhanged seardiseiteriador dormomseatibretoa@nder;

results w thout experjencing. an Vi i.on del ays. The, aggregat ed
results of the flexib °§C%tﬁ 'ﬁ@rﬁ% @xﬁoelgg}rreg%%@ﬁca%’% it nthle%g%? tion
that is far noretoblegomnenddgions ® ot arencedanatadsen ot lreeommandaiignegat ed

results of two g %%l?d%tglﬁﬂgé&p rﬁégul?-a%filg% oo IO c%%éét@r‘?@t@ﬁ ok QR

i nvention are such cision’ of the aggregate PEsUTts is
optim zed.1® Brsxts @evsuiephaton dupliceies agewvin gronredtenatertsetwf | | now be

made by way of gxaiRleBqdtRn@cconpanyi ng 5draw ngs in which:

This invention has a number of advantages. The invention
supports multiple requests and aggregates the result in a single output.
The requests can be presented as a result of the non-flexible request by
15 performing successive flexible reguests. These are referred o here in as a
deep request and a wide request respectively. Similarly the invention
allows the results of a flexible request to be performed by successive
nonflexible requests by extending the date range. There are several
requests from the booking engine to the GDS or equivalent that are
20 transparent to the user. The results in either case are presented in the
intuitive and transparent fashion with no requirement for the user to enter
any additional data than that entered in the first instance. The benefits of
aggregating the results in this way means that the booking engine does
not send further requests to the GDS which results in some economy in
25 navigation delays. In addition the user can browse the event results
without experiencing any navigation delays. The aggregated results of the
flexible and nonflexible request contain information that is far more
relevant to the online user than the non-aggregated results of two
separate requests. The method and system of the invention are such that
30 the precision of the aggregated results is optimized.



Figure 1 is a diagramshowing the different types of request, in
accordance wth one aspect of the present invention. Figure 2
is a screenshot of a nonflexible request for a return trip in
accordance with one aspect of the present invention. 10 Figure 3 is
a screenshot show ng the neans by which a deep request can be
extended with a wi de request in accordance with one aspect of the
present invention. Figure 4 is a diagram showi ng the
connunicatiqﬁ m%%@&m?ccur when a sinple request is sent fr&nLIhe
browser to t ., i n accordance with 150ne aspect of /& ﬂ?@%@nt

i nvention. Figure 5 is an exanple of an APl request, according
to one aspect of the present invention. 9 Figure 6 is an exanple
of areply to the APl request of figure 5, in accordance with one
aspect of the present invention. 20Figure 7 is a diagram show ng the
communi cations that occur when a sinple request is extended between
the browser and the GDS, in accordance with one aspect of the present

i nvention. Figure 8 is a diagramshowing a results profile for
an expanded per%od cEﬁgar,ch, i n accordance with one aspect of the
present i nvent i GHef eesoription pbiredeawingsi i on of the invention For

the sake of sinpli ciReferéndeanigeowwbe aaBeYy wal oflaysnmd RURdoBpARMr al
date of +/-1 day has been selected as an exanple to aid tﬂe

descri ptior® of %ﬁﬂ'”?ﬁ%‘?‘n@'?rbn. In other words the range of three days
is 30presented as tIFguexais dagrhin aholvinghies difigreetctysdsad rdypesy@r  t hat

ranges of 6 fié’c%o%%ﬁ%e Mﬂl 5'%Qp%?tso(iéfi@gg%@ng?%\ﬁen days (plus/ m nus

t hree days) or any other range SO be used. From a
busi ness and t echnolFagirealis stagrnsbdtnt arbeflaxdtgeqoést fateestuursied inmay be

opti i zed for - difLerenl PR SALLATSe AR ELILAGAL 0 T1gure 1 an

enbodi nent of t i'nvention w . sScribe A user makes a
request tolGee the Cigtispdista sdreéqishet showing thy means by widehaa geem a

nonfl exi bl e dat@q(&d 86 hELAERRM i) ARicd frédlj%gdqn Le elyithQRe The

request relates to the departure date of January /th 102 and return
dat e of Januar y2SPEEhpf iitpresaneinveriiont of this request is a response

with, for Figure 4 is a diagram showing the communications that occur when
a simple request is sent from the browser to the GDS, in accordance with

15 one aspect of the present invention.

Figure 5 is an example of an API request, according to one aspect
of the present invention.

Figure 6 is an example of a reply to the API request of figure 5, in
accordance with one aspect of the present invention.

20 Figure 7 is a diagram showing the communications that occur when
a simple request is extended between the browser and the GDS, in
accordance with one aspect of the present invention.

Figure 8 is a diagram showing a resuits profile for an expanded
period search, in accordance with one aspect of the present invention.

25
Detailed description of the invention

For the sake of simplicity a range of number of days around a
central date of +/-1 day has been selected as an example to aid the
description of the invention. In other words the range of three days is

30 presented as the example. It will be appreciated however that ranges of



10exanpl e, 200 recommendati ons (for exanple the cheapest 200
recommendations that match with the search criteria). If after

i nspecting the results the user decides that it would be interesting
to determine if there are any cheaper or nore convenient flights in
surroundi ng dates the present invention allows this to occur wthout
the necessity to re-enter the 15original search criteria. The flights
avail able for three days both in terns of departure and return are
shown in tahle 106. However the user does not want to | ose the first
set of data 108"¥HdThe present invention allows for PHEFPREPEuIts
to be presented together in table 108. The manner in which this
occurs wi |l be described in greater det afl bel ow. The request
20covering three days shown in table 106 is herein referred to as the
"w de request” and includes departure dates January 6, 7 and 8; and
return dates January 13, 14 and 15. Each conbi nati on of dates for

departure and raefiays ShEmBinEsBvadaYSR S\ daye (lvémbngs (e davs! ofexanpl e
110 for a deparéW&h&frarJg%fB#@éﬁés%ef} Ahd @eH! Brdhablends3tdng25There are
iC

in fact two ways in he so-cal |l ed deep request can be converted
into a wide req*&é@lo'qgr‘lcab?"a'éqp%ﬂ‘&i rﬁeg%Ofdiafqeésé%WaV@@mmeBﬁéﬁqu e to

t he final resula.ﬁe@ﬁmma@rdngo the user These tvvo ways are referred
to as a concurrent reguest

concurrent %equest ”WQ glére ‘E@’U‘F'ﬂt?f ‘%Veél %W‘E”P‘é’(ﬁ’ﬁest I'n
ot her 30wor ds t fsscioni U ﬂmtmarkeﬂueequehakeee tHeecheayadt flifte fortahgvenser

and requests a ..7. set of r or th ct ed dates fq ch
journey and at r{nﬂ%ra@rao 19 X'!l;l&?w r(8l§° ‘ir%éeﬁ% B& gle%:f ree% %I) 1§8
relation to an Expmoued rgates tdhe Thpsturedaib bbJaruay Teti2yandmetbnndi ng t he

200 best flight &&tg8%;]&!’\%%[’}{“1%@"10ﬁp%%FéSﬁﬁj{)PtﬂFq'gﬁjén%lga rgﬁg hs&'W %r of

results for the expande esu for
t he expandtd pe?%&ﬂwi%éﬁob@ose'F@dawsl(i@f axeriey el thecbeapesh2QD reqU| red

result profile Fee?rhﬁ’!eﬂﬁﬁ%ﬁﬁr%g ttafbhtvmﬂ t?’%@éarch-r&hérbg‘ L'aﬁﬁﬁn&%@ﬁr{g’ bed in

greater detail resu In relation user
speci fi ed date Bfdesue theysahdeciiasdhatdqvahreiatesespetp daterginedthe. The

presentation of th@eseubtaﬁy EfedoBEorRsHE cﬂﬁ\)en%tﬂrﬁhté fsRRBLN@Ag bAEs ﬁeeCl fic
date or 10t he expanded peri od dependi ng on the requirenents of the

user or other s F??Wﬁ@"é’ea@cﬁyp‘é@gﬁﬁchﬁurtvﬁ@oggﬁ?EﬁceSF’EVrtPH%P”‘SEW& l's
rel ating tgs t heoGis vedrembritt @ UL lightOSRASDIMKdr khrBe dffsas@nihesniaalr ow.

departure and return are shown in table 106. However the user does not
want to lose the first set of data 100 and the present invention allows for
the two results to be presented together in table 108. The manner in
which this occurs will be described in greater detail below. The request

20 covering three days shown in table 106 is herein referred to as the “wide
request” and includes departure dates January 6, 7 and 8; and return
dates January 13, 14 and 15. Each combination of dates for departure
and return shows the number of recommendations for example 110 for a
departure of January 6™ and return on the 13",

25 There are in fact two ways in which the so-called deep request can
be converted into a wide request in order to give a different result profile to
the final results presented to the user. These two ways are referred to as
a concurrent request and a sequential request.

A concurrent request refrieves all the results in a single request. In other

30 words the concurrent request takes the input from the user and requests a



A sequential request on the other hand requests a set of results of
the sel ected dates for each part of the journey and provides as is
shown in 15figure 2 the ability to expand the period and create a
flexi ble request by nmeans of a "check alternative date" radi o button
202. The screenshot in figure 2 shows all the expected

i nformati on such as departure |ocation, destination |ocation, nunber
of travelers, date, fare type etc. The screenshot shows a few
available fljght o tlons 200, but in 20reality the number of flights
sol utions aJ%@F%ﬁ} s considerably bigger, typical | y"UgF 868t 200
recomendati ons. The manner in which the user can see nore of the
recomendati ons, can be by any appropriafe neans, as will be

appreci ated by the skilled person. The screenshot al so shows a "check
alternative dates" radio button 202. It is this button 202 which can
25be used by the online user to change the search froma deep request
to a wide requet of igeulisiferthg eplgefed dates forepch lREmgHpNHat thg sgmelimeks on

the "check al t efcRatdsuertitrises of RI4LIkLA rél%nlta\éﬁ@&pme%éw M second
requests using the sane search criteria as the original search

W t hout the nee@s‘f’@ro‘c?ﬁ%p’bﬁ'lc‘uﬁ@gMOQWSFEQ@H%F“@(LI‘?@"gQﬁfﬁ'Leﬁdat‘Phe

(r]I esul t Ih s to |loﬁiﬁefi@ﬂvefrhlﬁ?itbéﬂlol‘retsyitsaﬁﬂﬂh@@xpé}ﬁle@gbﬁﬁdmﬂnead%dtﬁl nboung t8
ates that cou e us r nus one or re a In O e WOr ds (0]

ot e o a0 EymiSer L 4Ry ol R SR e B bt e SEIPelsy e ARG G usor

or may be a staml*aa cequieed 'relsg!t protignabapadsentto td the ubeoRihrgrviebgi ne,

| nt ernet browsey t,_;rqélnatev ? e

s G e

deep request i.¢e:
flexible r eques$pe|crf|e¢l datemndthe expendeadigiepiod cambea steregrin eaacheedheut in a

sequenti al requ&%gerﬂ%%ﬂ%h Tl'fbetortl?%b'ée%_ﬁpa’@%% %\%Era{l%}th\éﬁfbéc ed tQ ,the

form shown for ‘exanple in |nc
out bound dH#t e d@a@kn@ds@@emﬁjdap@wnmomﬁteereelerteaielng Foe us’ﬁofﬂh@ha x 3

matrix incl Udess@tir@%%sﬁfcdt%f@%@@@é Hnﬁuﬁﬁ%ﬁﬁ@@@'ﬁ%ﬁgﬁgyf e

conbi nati on of outboun return date. For eac
r ecommendat i onsC%W%ﬂtg’?%ﬁt REeRASE Mk heowesAntedRelow t here is an

i ndication of a frmeqﬁ’ém@ferequ&srtemﬁefutﬁerlhfangeéauegs%%%ﬂoftrbamstohe
sel ected conbi nati on of dates box 306 in_ the matrlx&gow es nore

expensi ve reconWESBIEFEEAEE 53r1eRRN PAft BfttH%fOUB‘t?Q!@PBIp@V 58 ISOWRLD of
date. For gxanpligure @ 5508y to expand the period and create a flexible request by

means of a "check alternative date" radio button 202.

The screenshot in figure 2 shows all the expected information such
as departure location, destination location, number of travelers, date, fare
type eic. The screenshot shows a few available flight options 200, but in

20 reality the number of flights solutions available is considerably bigger,
typically up to about 200 recommendations. The manner in which the user
can see more of the recommendations, can be by any appropriate means,
as will be appreciated by the skilled person. The screenshot also shows a
“check alternative dates” radio button 202. It is this button 202 which can

25 be used by the online user to change the search from a deep request to a
wide request, or vice versa.

If the online user clicks on the "check alternative dates" button the
invention performs a second requests using the same search criteria as
the original search without the need for the online user to re-enier the

30 data. The result is to look for flexibility around the outbound and inbound



corresponds to the sane outbound date for the journey but a day
earlier for the return journey. By checking one of the radio buttons
inthe matrix a detailed |ist of available flight appears

i mredi ately. The flights solutions are cached and no information is
exchanged with the backend at this point 20in the process. The
precision of the first request is preserved neaning that the 200 or
nore reconmendations for the original outbound and return journeys
(ie January 7 to January 14) may be accessed by clicking the radio
button on boXP3Y¥M% ot her words there are about ZOOP?g@%Wﬁ@ﬁﬁgtions
for box 306 and about 25 reconmendations for each of 25t he boxes
surroundi ng box 306. In order to c8rry out the search request
as is required for online searching of a product or service, in this
case a flight enquiry, requires a nunber of elenents. An input nodul e
is required to allow the user to enter the search request and
interface with €#es bebtquithbepigs aEinim PehO| MORGtays.An AiNET werds & f ace
with the GDS syéﬁt@.ﬁa thERBarkRPYhe REMrRe MY HeNphbESy &) ﬂﬁ@%ﬂﬁheft%'ér &t or 'Ang

both the search that is made and any results resulting therefrom
sear ch engi ne i 9y 8§ distagardsedinorijodanmed e £igrkorking eagine tgewet er mi ne
r ecomrendat i onspichhaér sredrakevehe search that is nade by the user. A
conmmuni cations nmodule is required in %iger to di%ﬁxl aﬁ the search

5i nf or mat i to the the §eqriL S SXIFNERRIOE & d8eP reestig: B roplsbifase

can be carried mqnestltmamdmmMéirex&:m eabediments oftinid)gateroesent
invention there hs a require certalﬂ{g]?crlherl a rel ated

Lo The caar e Cbtelrarit oiR B eshSerfia Bl e T S s pecy 11 o
date or what evescreérmbowktbemtv\elfdrmrahqwmfce eaampldurt figure3p&héBiA t hi s

change, whet her ma rix ﬁg%ﬁfd ut:iljgﬁr}/ téa‘?@h IR :gﬁaé}n%qiétg%]%ag%ét%}gils :ﬁﬁu' ts

have been received an approprla ore cessary to
bring the tlkesul The B 3@andtex inciudes p peidé rasommeadativnn gerespongingta ale a

predet er i ned 1 gsilharh 8 bliBogis drdSelid the 261 3 0K Set of

recomendati ons 10 the user i's can e_carrl ed out in the user
equi pnent or el KSanBeadatipha fof araiensomiingtec el detes therevaningigetidsrddwser |

15the booking epgide e IHEmESitlcah b8 s8rMbBE SABBEY coRbiRARADIW th
respect to figure 4. The vertical |ines correspond respectively to

the browser 40092EHBOHHEKN i BRAK REOVEES MOy eXnepsive FLoRAYNE#ISNEDS 406.

The horizomg al {haR@otRér RIsEBMTORBMaBSRITT dafef %H@ianq:we thanggerri ng
fromone part of the syst |l e fromthe

m t o anot her )
oo o rstaporiat diaams Subang dpleife 6 Hurtayur e Say Salrof such
data 408 into afor&RpeRp joainey.NBRBSedkinglohe obihews®s butldhe isBamedridat a is

sent to the boo ngi.n At the booki en arch data
i s converted tog?tﬂgeﬂgﬁp f@yﬁ@#%jﬂgjmtg%eaés F‘%fa?f!g%?'yu gh? ﬁ'ﬁ téfsgl?"f% to the
APl 414. The AP#retdaemedsamids informdionrieepohshgadavithiiee GaiKedd 4t t(ﬂshuomtvm |

be descri bggl |nnqp(_g rogggfl glh{e\(f)g, ‘% cg‘?ﬁ:%ﬁ‘rﬁtlreweﬁft |s%bés%r@1 %ﬁg o o e

generates an AP e descri

detail with resmetlﬂﬂetZQOTDr gareeregdmmehdatiors for rerprigieadbubauepland back to
t he booki ng eng el 'n of
recomrendat i onsFe?ﬁo%pn%lgg J?'?‘fﬁbf(?hﬁiﬁ%h* P%a?%?%&:%éﬁ%%%?%%%g_rh

booki ng engi ne Rgyadiobuitcis QPXb'iﬁ’ﬁl ﬁfégtgerr\ucprégﬂwgmarg@@ﬁ@; 398st
processing suchrggmbrghli&iohs &r®bx 308 bhd oA 95 AfomPeh8AHNG & eadin st

25 the boxes surrounding box 306.
In order o carry out the search request as is required for onling
searching of a product or service, in this case a flight enquiry, requires a
number of elements. An input module is required to allow the user to
enter the search request and interface with the booking engine, which in
30 turn will interface with the GDS system. The input module may include



10 booki ng engi ne then sends reconmendati ons 428 that neet the
original search data back to the browser to be viewed by the online
user. An exanpl e of an APl request structure is shown in figure
5. The structure is in the formof a general query which includes a
nunber of 5essential paraneters. These include: nunber of passengers
a nunber of desired recommendations starting |location destination

| ocation 10 date for start date for return other optional
parameters. The | ayout and position of each elenent of this data wll
be as requi r'ed? §r¥ﬂé particul ar GDS and booki ng engi He"&eMEPHEPi on.
Some or all of the 15data may be entered by the online user and sone
of the data may be automatically generatd. An exanple of a
typical APl reply structure is shown in figure 6. The reply features
a section called "flight proposal s" and a section naned "l owest fare
recommendations”. In order to mnimze the ambunt of data 20that is
sent on a comuRFWPoYHOHgMTRIhesharch thajlsshadeaand anycesulfe rasattingns”

section referengggibil MdchirdQMgRieiedqlifed BRarrd blGhE s&-0PRRs A Pic
section. It should be noted that each flight ctan be reference

several times. S§WRIMA repepmendatipntihal @aich dagpsechithatdhinage Bybsal s 600
for outbound flis@ht & commRAieatbrsinhdiilesis fdquired Ih SleRendispdy @iz deB@nsear ch

re,? guie:t é| g In ad%'rr%elat%ﬂ tg thseeLEsei(’)go tlhg%,\ﬁ?ﬂgerfs%[e%tiornegn%mﬁgc%géeocr:]asn b%OZ, 004
carried out. In accordance with an embodiment of the present invention
there is a requirement to change a certain criteria related to the search, for
example a range of dates is rather than a specific date or whatever. The
system will require a module to perform this change, whether it is user or

10 system instigated. Once the resulis have been received and if appropriate
stored, it is then necessary to bring the results together in a predetermined
manner to provide a predetermined result profile of the first and second
set of recommendations to the user. This can be carried out in the user
equipment or elsewhere. The various interactions between the browser,

15 the booking engine and the GDS for a simple request is shown with
respect to figure 4. The vertical lines correspond respectively to the
browser 400, the booking engine 402, the APl 404 and the GDS 406. The
horizontal lines or arrows represent information transferring from one part
of the system to another, i.e. for example from the browser to the booking

20 engine. The online user enters a set of such data 408 into an appropriate
means on the browser. The search data is sent to the booking engine
410. At the booking engine the search data is converted to in APl format
412 and a request is transferred fo the AP1 414. The API then sends an
APl request to the GDS 414 (this will be described in more detail with

25 respect to figure 5). The GDS generates an AP reply 418 to the API (this
will be described in more detail with respect to figure 6). The API then
send a reply back to the booking engine 420 and the booking engine
constructs a set of recommendations from a mix of flight and fare
information 422. The booking engine may then apply business rules 424

30 and post processing such as filtering or sorting 426 as is required. The



included. Referring to the |owest fare recommendations this includes
for exanple the information shown relating to applicable fare nunber
one 606 and fare product details 608. Applicable fare nunber one

i ncl udes applicable flight conbinations, in the exanples shown there
are two, 30conbi nati on one and conbi nati on two. Each conbi nation

i ncludes an 11 outbound flight proposal and an i nbound flight
proposal, for exanple 610 and 612. The applicable fare one and the
out bound flkthWﬁéﬁﬁosal 610 in the inbound flight proposals 612
constitute r'ets Ation one in the exanpl e shown. THe P PRHYy

al so i ncludes reconmendations two, 5 recommendation three and
recomrendation four. It will be appreciatled that there could be any
nunber of recomendati ons dependi ng on the paraneters of the API
reply, nmenory capacity or many other factors. Wien the APl reply is
recei ved at the booking engine a recommendati on construction process
is carried out.boking engipe thassende BETNMeLEtiogs 689 et eetihg ougRalci at e

fare details cofaim@mh backiththd RoRsP OB GEWEEbRINeDAiREdePN Wi th the
flight conbinations they referred to. This process is well known in

the art and it is néf SEPRIELARY APbregued sirpeurers shayarip figredhd hBr ocess

for the presentstjauedisiivthe EindbiLgehetdl U WhicBSndiRRs laHudbaESf ONs
bet ween the browser, booki ?ﬁg lﬁrgeggl_ncf, APl and GDS when a sinple
da Ygie

request is %ext eFFEAIa RAFEE W48t he present invention. Again
the vertical |ines of sanglintPof gd3dengtfst and 706 rel ate respectively
to the browser, booking engine, APl and GDS. The online user enters
search criteria 708 wHi &“%P%ereaﬂ?ﬁyﬁaé%%ﬁnﬁmds?ﬂ%e browser to the
booki ng engine 710. The @$g&@rghcstdha is converted to 20 an APl fornat
and the data is saved al ong Wi th business rules settings and post
processi ng paranet er s *718ESUAHIGE RN i ncl ude addition fees, such as
agents seryj ce fees etsC.qate AR6tafHI rst request 714 is sent to the API
and then generates an APl request as is shown in figure 5716. The API
reply as shown in figuUr P& 05BN returned to the APl 718 and the

first reply 720 25i s senjihdrapliots? phlatekeoki ng engi ne. The booki ng
engi ne and then_constructs r,ecorme&gati on ob%ggts fromthe m xture of

flights and farE"§ Ry REE POTIICNR e85y BEMERES! iz BaiAwi kR §0991eY & cache
722. These recomapadirtiaoGBSaNd tobleny eayimaitint@tidnt Sonber B eweer f or

Ve by he el MRl B B SRk iber M LSRR B Ul oS
automatically generated.
An example of a typical API reply structure is shown in figure 6.

The reply features a section called "flight proposals" and a section named
"lowest fare recommendations”. In order to minimize the amount of data

20 that is sent on a communication channel the "lowest fare
recommendations” section references flights contained in the "flight
proposals" section. It should be noted that each flight can be referenced
several times. The API reply structure includes flight proposals 600 for
outbound flights, inbound flights or both depending on the search request.

25 In addition a set of lowest fare recommendations 602, 804 efc is also
included. Referring to the lowest fare recommendations this includes for
example the information shown relating to applicable fare number one 606
and fare product details 608. Appiicable fare number one includes
applicable flight combinations, in the exampies shown there are two,

30 combination one and combination two. Each combination includes an



12 and post processing paraneters 728 may be applied to the
recommendat i ons. At a certain point in tinme the user may
determ ne that they wi shes to change the recomrendati ons currently
recei ved. The user activates this bat 730 with a request to change
recommendati ons 732. The booki ng engine then reuses the saved search
data 734 to generate a second request 736 which is sent to the API.
The data fromthe first request is enriched with a data range that

may be generated by the user or may be an integral part of the
system Al t el VY, another filter may be applied TOVH?UHERER one

of the search criteria detailed to make it either broader or
narrower. The APl request and reply is tHen generated as previously
descri bed between the API and the GDS, and the APl generates a second
reply 738. The booki ng engi ne then constructs recommendati on of the
objects fromthe mx of flights and fare and then concatenates the
two sets 15of rederungdight pronesal arbarinpewid flight pfapesal, foepiaine’ & hose

fromthe _Secondar{oe@'ZY_T@yag%)]icable fare oh8 aRB Y GutBRNE MIGAL 58 5okl 6 REIRUT acy
it is desirable to elimnate an dﬁglél cates that occur in both sets

. . y \ . .
of recomendat i BREPOYH] Yahiprerpsals&id sorsilite trsomBEadaionPreShaL i ng and
NMENDIY I esour Cegi@legRwns Thk MPTebBOals?iBdil@ed re6eMMBRERbhLID, I esul ti ng
fromthe first request stored at the bOOkitﬁg engine and the results

from the sdtond FRGRERIatoRAKes BRbiesaamBYIRtRE B0k LSRRAPREE o 1 hat

t he booki ng engihatthiviel doulidie! amg @uebeyofrepimartdadrsaepefidiodon e second
set of recommndaarttinotnssth‘?aé [g\,farel not as a retsult of %heffti [ st
request, in t he"CBheat e(ﬁé e% rFSB&Sn%%fHB%{tCFB%%VOE%‘éBYTB P ﬁ@oﬁﬁ'l t he
attributes for the Wésunlthe API iehig if recsived eldbebtokivigtdngtinee at t ri but es of
the results of r . C . Ver ost Ly
conput ati onal | y}egﬁraﬁ”?ﬁ&ﬁ@P éﬁg@&ﬁ?n@&#‘%ilsscea}r#/dgon@‘i 1](;%5 1?‘ gé['pﬁ es an
opti m zed Hupl i exsirgting bbjetiadhdt epsosiagd face ddiaits contgiietliictetiére r educes

this cost and tﬂ’%ﬁﬁc,it BB ?é&i&?@ﬁ@ih%tgu%ﬁ}gfnbinationsﬁ% GEkirBdid Grrishe AP

reply structure shown in figure recommendatrons are consi dered
to be duplicat eRofgss is el BowRdn Kiechri #isldUiR Aot nacgsranpliosisserileshis anpunt
and tax anount Igmftthé)g)rog&% f&@ﬁ@p%@ﬁ{%ng&{_ai | s) are equal;
Figure 7 illustrates the interactions between the browser, booking
15 engine, APl and GDS when a simple request is extended in accordance
with the present invention. Again the vertical lines of and 700, 702, 704
and 706 relate respectively to the browser, booking engine, APIl and GDS.
The online user enters search criteria 708 which are communicated from
the browser to the booking engine 710. The search data is converted to
20 an APl format and the data is saved along with business rules settings and
post processing parameters 712. These may include addition fees, such
as agents service fees etc... The first request 714 is sent to the APl and
then generates an API request as is shown in figure 5 716. The APl reply
as shown in figure B is then returned to the API 718 and the first reply 720
25 is sent back to the booking engine. The booking engine and then
constructs recommendation objects from the mixture of flights and fare
information and saves the recommendations in a cache 722. These
recommendations are then communicated to the browser for viewing by
the user through message 724. If required business rules settings 726



5 two flight proposals are considered equal if their flights are
equal ; and/or two flights are equal if dates, times, flight nunbers,
carriers and fare bases are equal. The duplicate elimnation engine
isinitialized with the reconmendati ons 10that result fromthe first
request. The above-nentioned equality criteria are then applied to
the results fromthe second request by selecting the nost unique

el ements of the data for conparison. For exanple, the nost cost

effective criteria are applied first to mnimze the i
cal cul ation ‘?‘éa“ﬂf’ﬁé%? For exanpl e conparing fare amuﬁ%@wé‘)s’(&”%g

considerably nore cost- 15effective than conparing flight proposals
as the conputational burden is significaﬁ%ly | ess. I n other
situations the nost cost effective criteria may be different. The
manner in which this cost effective criteria is selected will depend
on the circunstance of the environnent in which the invention is
operating. 200n@! RAFAPIRCHRFHIORIEMSIAISEZE Seanherpelied® Bhd post
processi ng par agRbRrend4fneBy be applied to the concatenated
recomrendati ons before an extended set of rec nnendgh%ggs i s returned

to the user and di spit8yEERIBACHHE thediR Hperfay cefgrmie V'R t hat

afs gr]§¥i ously iﬂﬁﬁn@é‘thﬂi’ebcﬁ‘rﬁméﬁdelﬁiofﬁé @)fiéﬁ'tii« 'refcyivé??cm mryct;vatetlﬁ&s caﬁe

0 iffere mat rj.ces. An _ex e is shown in. fi e.8 of .a searc

Cesult of o cor fl Bnd RGeS Fhchzaas [ EREIRr T Ree teaife cat s out

the nunber of recgmeand eduisenthemaveéhesacendatal4iatgenanatt 4 bexosdr r oundi ng

dates. The centsdl g3 hibnife0id HLABL Rl G ERbaNAd Y AR Al i ne
ates are

user at the firsti-rhnstance an e surroundi ng ose within
WO 2008/ 145507 PETrichER 008 A0BE8300el that hay bageeeratbd Bnihe uskt tranayhele of

the central datg, (RigrdRbh of (8 SHHERYRERRGLIY, Shither AiBHRATKE apffRl | X

10 to change one of the search criteria detailed to make it either broader or
narrower. The API request and reply is then generated as previously
described between the API and the GDS, and the AP| generates a second
reply 738. The booking engine then constructs recommendation of the
objects from the mix of flights and fare and then concatenates the two sets

15 of recommendations: those from the first reply and those from the second
reply (740).

To ensure maximum result accuracy it is desirable to eliminate any
duplicates that occur in both sets of recommendations. This is to ensure
that un-necessary computing and memory resource wastage is minimized.

20 The recommendations resulting from the first request stored at the
booking engine and the resuits from the second request then received by
the booking engine such that the booking engine will include only
recommendations from the second set of recommendations that were not
as a result of the first request, in the concatenated recommendations.

25 Comparing all the attributes for the result of the first request with the
attributes of the results of the second request can be very costly both
computationally and in terms of time. This invention features an optimized
duplication elimination engine that significantly reduces this cost and the
time of processing.



Reconmendati ons on central date Nunber of surroundi ng days
Recommendati ons on each surrounding date 3 x 3 200 8 -25 5 x 5 200 24
-8 7 x 7 200 48 -4 The results of the search, whether by a
concurrent request or a sequential request is a selection of

i ndi vi dual searches that are consolidated in

WO 2008/145507 PCT/EP2008/035839

13

Referring to the APl reply structure shown in figure 6, two
recommendations are considered to be duplicates if:
» outbound and inbound flight proposals, amount and tax
amount (part of the fare product details) are equal;
5 » two flight proposals are considered equal if their flights are
equal; andfor
s two flights are equal if dates, times, flight numbers, carriers
and fare bases are equal.
The duplicate elimination engine is initialized with the recommendations

10 that result from the first request. The above-mentioned equality criteria
are then applied to the results from the second request by selecting the
most unique elements of the data for comparison. For example, the most
cost effective criteria are applied first to minimize the amount of calculation
required. For example comparing fare amounts is considerably more cost-

15 effective than comparing flight proposals as the computational burden is
significantly less. In other situations the most cost effective criteria may be
different. The manner in which this cost effective criteria is selected will
depend on the circumstance of the environment in which the invention is
operating.

20 Once again business rules settings 742 and post processing
parameters 746 may be applied to the concatenated recommendations
before an extended set of recommendations is returned to the user and
displayed on the browser 748.

It should be noted that as previously indicated the date flexibility

25 can vary in the case of different matrices. An example is shown in figure 8
of a search result of a certain profile. In addition the following table sets
out the number of recommendations an the central date and the
surrounding dates. The central date is the original date entered by the
online user at the first instance and the surrounding dates are those within



5accordance with an enbodi nent of the present invention. For each
search there is a maxi mum nunber of recommendati ons for exanple 200.
For the "deep" elenent of the search all the results are in respect
of the particular date conbination that was entered by the user. In
ot her words there are 200 recomrendations in respect of the date
conbi nati on 10sel ected by the user as shown at 800. An increase of
the date range of plus or mnus one gives rise to aresult profile as
shown at 802. For each of the nine dates there are apEroxi matel y 20
to 25 recomeRd4t oS, adding up to approxi mately 200°¢BEEMIEHREt i ons
in total. An increase of the date range to plus or mnus two gives
rise to a result profile as shown 15t hat14804. Here there are 25

possi bl e date conbi nati ons and each includes a reconmendati on t ot al
that is equal to the maxi mum nunber of reconmmendations divided by the
nunber of possible date (in this case 200 divided by 25). This

resul ts in apprbrigngedf gay ¢ibeositrndhe reniel dae faspolh thapetbewrsdndat i on.
The resol ution @fyh MRrk&arch decreases fromthe centre 20to the edges
of the consolidated resalt profile shown at 806. The nunber of
recommendat i onsMaliix sz |SFrReserpendations ¢ dymbepebf i | (Resemmendagiongd in
accordance Wi th the requigrPé@nias dffe t NesaRBLAGAY! Obd &acuest i on. | The
result profilejdoes not jneed to be based on a square matrix that
could be 15 bpsed on another form whef@Ythe ext efirEndingastate
direction is difkerent fjrapm the extensi@n i n the Ot The

Cross secti ona_ﬁi_gLLL&shom_aL_SQS_anLLa.ys_Lhe_LesuLt_pLoLu_e_i n a
slightly di ffef 262 manner?®%The resul ts|Rhve a profi"IBe in which the

total 5 nunbef7g@l7 reconmpdations 1n e¢agh of the [l ee bl ocks 810

812 and 814 eamwwndminm, it <hohl d
be noted that tH¥ BFIEA e eeGiioWhet r@ﬁ%‘fﬂ.‘i‘lc“ré‘?r’ttﬁ‘iﬂh’&ﬁt qr i seapentight
shown. The i ndi eated isCsséaibasf hoividogrRbasheHidbearaonddidatednl, D+1 and

D+2 are pl or_mnus days fromthe central date. 10lrrespective of
Che nat ure Sof LHEORETS RULAAROPoYREN G 1S HESF GUGENp FOF 4 ¢ he

i ndi vi dual resusdaschitbgreli®a bragingimt ntirebe@tdf escobynenmdativsis ddr exbinpi@r20a.
concurrent requ I S tial. r revi ousl cri bed.
In the case of Eéfté%eﬁé’&r@?eﬁﬁ?‘“?@gt@gﬁeﬁﬁﬁ%ﬁ meergg%lgt egtfregpeeé};%ﬁﬁ? esults
800, 802 and 80eertguldr dbte acopitiretive thabwas brdersdripy the weer.ambtisdrovoeds i n a

cache unti | reqMEFeeaq%%é@Fét%Bmmgsgt%ﬂH(ﬁmegﬁé&tPﬂﬂx’a’%ﬁ@c&ﬁ{%ﬁnaﬁ ults for

t he specific date conbination receive Irst an en the others

may be redqlfest eplestatiarthe geritaseshown at@{h it ingrpassyofdg daip pangprof at e

process. plus or minus one gives rise to a result profile as shown at 802. For each

of the nine dates there are approximately 20 to 25 recommendations,
adding up to approximately 200 recommendations in total. An increase of
the date range to plus or minus two gives rise to a result profile as shown
15 that 804. Here there are 25 possible date combinations and each includes
a recommendation iotal that is equal to the maximum number of
recommendations divided by the number of possible date (in this case 200
divided by 25). This results in approximately 8 recommendations for each
date combination. The resolution of the search decreases from the centre
20 to the edges of the consolidated result profile shown at 806. The number
of recommendations and the shape of the result profile can be varied in
accordance with the requirements of the application in question. The
result profile does not need to be based on a square matrix that could be



It will be appreciated that the nmethod of the above descri bes
expending a specific conbination of dates, although it wll be
appreci ated 20that this can work in reverse. In other words a range
of dates is entered and the specific dates are |ater selected either
t hrough a concurrent requests and or a sequential request. The
results of the two requests nust be nerged in order that they can be
viewed together. In order to nanage the results the booki ng 25engi ne
will store the results of the first request in a cache. The 5rocess

of sending tHe2QEESHE requests to backend is totally FYUHHEPERY to

the online user. This is due to the fact that the search scope
entered in the first request is persistetdt and is unchanging for any
ot her requests in that session. This is an inportant el enent of the
invention. 16 In addition to the ability to nmanage the results
of two specific requests that have been derived fromthe sane input
data, the reserb%ﬁeﬂ@ﬁ apgihepRraceire the@tessond precdiestion ingiigtanbn wi | |

al so al | ow changgs iOatidiRignesadihdrn respect of other functions. For
exanpl e the request may be 5tuned to include onl%_]ecertai n preferred

airlines, times of dOp&rasscediopa! pipfe SREyatidoR godieys iherresult prgfie
invention ensurps digady dffdredthearmddi THeoBakIsTRE & Prdtiay iBRBICRItSe Bl er ed

at the first instance_continue between t fjirst and_se d uest
fo ensur e the. ¢ RS Sf GROYTRAGRBEEN SACB! D e TG e el 8
descri bed. 10Théeschiimedi approdirasiclh) 200 rebestigridetbns) it $houef ey enekthtd t he
flight (or any gpther travel,.entertainment,.. ticketing)-—environgent,
however 1t w | 1 BeeisppEdFaufisfiner a AR nirdh oo dg T b e
to any ot her type stdndermdricastrd)dete ang B8y Ni1cB+dangPo2 act plypuorchiase

envi ronment . Thga %ﬂqe{heicgnt idgti% t he duplication elimnation engine
operates is an rinportant part of the 15present invention that could
be inplenetted in a ldeédpeeiverss theenatise of thamattaandde divg ieheicedabenie.

descri bed pr edor el PaCER T odsae erouhl el B o o o o
criteria enterefPsyrenisequestor afpReertial reguesdrasnreialsly dasaikegt Bdhe t
woul d be case of a concurrent reguest all three sets of search results 800, 802 and
804 will be collected at the same time and stored in a cache until required.
15 For the sequential request, the resulis for the specific date combination
800 received first and then the others may be requested either together or
separately by any appropriate process.
It will be appreciated that the method of the above describes
expending a specific combination of dates, although it wili be appreciated
20 that this can work in reverse. In other words a range of dates is entered
and the specific dates are later selected either through a concurrent
requests and or a sequential request.
The results of the two requests must be merged in order that they
can be viewed together. In order to manage the results the booking
25 engine will store the resulfs of the first request in a cache. The process of
sending the second requests to backend is totally transparent to the online
user. This is due to the fact that the search scope entered in the first
request is persistent and is unchanging for any other requests in that

session. This is an important element of the invention.



20possi ble to change the range of the search criteria froma broader
to a nore narrow range. This would be in conpliance with the case
where a flexible date range is entered as the first search criteria
and then narrowed down to a specific date for the second search
criteria. It will be further appreciated that the exanpl es
shown are just that 25and many ot her exanples for various features
could be anticipated which fall within the scope and spirit of the

present invention. Clains: 1. A nethod of online searchi ng for a
service or pPrOYI¥HS he met hod 5conprising: -- obt ai nPHGERRERSSRN
request froma user through an input nodule, the search request

including a set of search criteria; -- c®municating the search
request to a booking engine conprising a programrunning on a
conputer; 10-- storing the set of search criteria at a predeterm ned
| ocation; -- searching for a service or product which matches the set
of search criteria: In addition rig thetadiliboig lnnangge igi resulisof ywrapesgifie a fir st

set of recomendatdfimatiad b38h HbfRdHorPhadHnk |NMG%G§3%F€Q@§/3E$?\€ set
i

of search criteria for 15conmunication to the user; -- storing t
first set of reVERREAFARINHE the presert dventag will alse allaypelianaes ©riaf ne an

|nput froma USr%hués@nrﬁr’@@gﬁ&@oﬁ&!@erffurfcﬁbnss%r@ﬁarﬁ;ﬁ@ﬂ%&@e@lln% $e -
usi ng the hooki nggtogl ne to )generate a second request to change the

20r ange of %at | W ARugsron @r@@tDf%fﬁrrg%aw@ﬁsctmsafFfapaﬂw%%BPVrst

search request other kind of filter. The invention ensures that all the additional search
parameters entered at the first instance continue between the first and
second reguest to ensure the transparency and operation of the invention
as described.

10 This invention has been described with reference to the flight (or
any cther travel, entertainment, ticketing) environment, however it will be
appreciated that this invention could be applied to any other type of online
booking service or product purchase environment. The manner in which
the duplication elimination engine operates is an important part of the

15 present invention that could be implemented in a different manner than
that described above.

It will be appreciated that the main part of the invention has been
described predominantly with respect to extending the first search criteria
entered by the user. However, as previously indicated it would be

20 possible to change the range of the search criteria from a broader to a
more narrow range. This would be in compliance with the case where a
flexible date range is entered as the first search criteria and then narrowed
down to a specific date for the second search criteria.

It will be further appreciated that the examples shown are just that

25 and many other examples for various features could be anticipated which
fall within the scope and spirit of the present invention.



in a predeterm ned manner; - retrieving the set of search criteria
fromthe predeterm ned | ocation to formthe basis of the search

criteria for the second request; -- changing at | east one of the
search criteria of the set of search criteria in 25said predeterm ned
manner to forma changed set of search criteria; -- searching for a

service or product which matches the changed set of search criteria;
-- generating a second set of recommendations of the service or
product which matches the changed search criteria for comrunication
to the user; 18 -- using the booking engine to concatenate the first
set of recommendations with the second set of recommendations to form
a concatenated set of recomendations R&ving a predeterm ned result
profile, wherein concatenation conprises conparing predeterm ned data
5el ements conprising fewer than all data el enments of recomendati ons
in the first and second sets of recomrendations, identifying
recomendati ons as duplicates if the predeterm ned data el enents are
equal , and renuhings:dupl i cates resulting fromrecomendati ons that
occur in both the first and the second set of reconmmendations. 10 2.
The nethod of claim1, wherein the step of retrieving conprises

retrieving a predet ammthatoffonifieseatdhingdeoan@ucabt sroduct, the meed met hod
of claim1, further. conprising changing the at |east one 15of the
search criteri a°BFP'PA% set of search criteria to be a range of

val ues. 4. The- othing acfeacdhabqoedt frératuserthmagipan Sipogmoedagdherg t he at

| east one of t%%a%ﬁﬁ‘étﬂbﬁgi%fhﬁﬂégsgfcoftsggrcﬁgltiteﬁg; search criteria to be

a nore specificv
- communicating the search request to a booking engine comprising a

program running on a computer;
10 -- storing the set of search criteria at a predetermined location:;
-- searching for a service or product which matches the set of search
criteria;
-- using the booking engine to generate a first set of recommendations of a
service or product which matches the set of search criteria for
15 communication to the user;
-- storing the first set of recommendations;
-- receiving at the booking engine an input from a user to change the first
set of recommendations;
- using the booking engine o generate a second request to change the
20 range of at least one of the set of search criteria of the first search request
in a predetermined manner;
- retrieving the set of search criteria from the predetermined iocation to
form the bhasis of the search criteria for the second request;
-- changing at least one of the search criteria of the set of search criteria in
25 said predetermined manner to form a changed set of search criteria;
-- searching for a service or product which matches the changed set of
search criteria;
-- generating a second set of recommendations of the service or product
which matches the changed search criteria for communication to the user;




5. The method of claim1l, further conprising receiving the search
request fromthe user by neans of a browser. 6. The nethod of claim
5, further conprising communicating the 25request fromthe browser to
a booking engine. 7. The nmethod claim 11, wherein the steps of
searching for a service or product conprises sending a request for
recomendati ons matching the set of search criteria froma booking
engine to a global distribution system 30(CGDS) using an API
interface. 19 8. The nethod of claim1, further conprising storing
the set of search criteria and the first set of reconmendations in a
cache at a booking engine. 5 9. The nethod of claim 1, wherein the
step of concatenating the first and sedénd set of recomendations
conpri ses: sel ecting one of the set of search criteria as a neans
for conparing the first and second set of recommendations; and 10--
addi ng the second set of recommendations to the first set of
recormendat i ons- EXB@PE BARERY endne to) wpeignale Hiedikstéri ¥feria is the same

for the second @%mménm@mﬂ@tsbm 8 of REorhiMendatibisd to36rn Hf
recommendati ons. 1510. The net hod of c] ai , wherein th

el 66t ng- conpriESBHN o EoREAHSIES (e RiFElP g Rl ¢ he
i ni num anmount ;@rfaﬂ@rmeeaﬁlcag:atdmaaommmrsewcsm;ﬁrag predbﬁarmﬁbedaet hod of
claim1, f therI rising us theII g%t ké%defgsr fZOSoearcg {l(gm .or a
Fravel T esdrvat PRRONS F9RPRNg BVBRRB A BRP oy SRR T EP g oduct
or service rel athefigt tied mdonmeetsbaneebmbmndiatiogs, iddndifyBygst em conpri si ng:

recommendations as duplicates if the predetermined data elements are

equal, and removing duplicates resulting from recommendations that

occur in both the first and the second set of recommendations.

10
2. The method of claim 1, wherein the step of retrieving comprises
retrieving a predetermined number of recommendations.

3. The method of claim 1, further comprising changing the at least one
15 of the search criteria of the set of search criteria to be a range of vaiues.

4., The method of claim 1, further comprising changing the at least one
of the search criteria of the set of search criteria o be a more specific
value,

20
5, The method of claim 1, further comprising receiving the search

request from the user by means of a browser.

6. The method of claim 5, further comprising communicating the
25 request from the browser fo a booking engine.

7. The method claim 1, wherein the steps of searching for a service or

product comprises sending a request for recommendations matching the

set of search criteria from a booking engine to a global distribution system
30 (GDS8) using an APl interface.



a conputer that includes 26- an input nodule for obtaining a search
request fromthe user, the search request including a set of search
criteria, wherein the search was criteria are stored at a
predet erm ned | ocati on; - a booking engine for searching for a
product or service that matches the set of search criteria and
producing a first set of recommendati ons of the 30service or product
whi ch matches the set of search criteria; 20 a comrunications
nodul e whi ch communi cates and stores the first set of

reconmendat i ons; a booki ng engi ne generator for generating a
change in the range of one or nore of the set of search criteria to
perform a changed set of search 5critedPa; wherein the booking engine
produces a second set of reconmendati ons of a service or product

whi ch mat ches the changed set of search criteria; a generator
for formng a concatenated set of recomendations for the first and
second set of recommendations and generating a 10predeterm ned result

profile of thedi rSﬁ‘hé‘ﬁ@tr%@%%!glms?tfur‘ﬂ%rE@rﬁﬁiﬁﬁﬁ”@@fdg‘iﬁés&)ﬁfQ@Jr&i ng the
first and second sets of recommendations to disp Igg both sets

toget her; and criteria apd dugiirstset ef reFommaRAaiens BigiERke 8igerakinge to
conpare predet esiginged data el enents conprising fewer than all data
el ements of. 15reconmendations in the first and second sets of

r ecommendati ons, to identify recommendati ons as duplicates if the
pr edet er m ned dat a Ehemmosl o&bleineq,uﬂie,reiﬂﬂda dtep ofeonesteriatiogttelfiest

concat enat ed set osf L az em"rﬁrédgtl ong " §)|GI' carts%s resulting from
reconmendat i ons Ehat’d %L‘i KO BOCHITRE® FIT8t"8nd the second set of
recommendat i ons- s@ectihg .onAoi:tbmsat &rsesrgb teleTie esp mesing ipr campaingdber ; and

first and second set of recommendations; and

10 -- adding the secend set of recommendations fo the first set of
recommendations except when the selected search criteria is the same for
the second set of recommendations as for the first set of
recommendations.

15 10.  The method of claim 9, wherein the step of selecting comprises
using the search criteria which requires the minimum amount of

processing in a comparison step.

11.  The method of claim 1, further comprising using the method for
20 searching for a travel reservation.

12. A system for online searching for a product or service relating to
cnline fravel booking, the system comprising:
a computer that includes
25 - an input module for obtaining a search request from the user, the search
request including a set of search criteria, wherein the search was criteria
are stored at a predetermined location;
- a booking engine for searching for a product or service that matches the
set of search criteria and producing a first set of recommendations of the
30 service or product which matches the set of search criteria;



a conputer programthat is executed on the conputer, the conputer
program conprising instructions for carrying out the steps of the
25met hod conpri si ng: obt ai ning a search request froma user

t hrough an input nodul e conprising a programrunni ng on a comnputer,
the search request including a set of search criteria; comrunicating
the search request to a booking engine; 30storing the set of search

criteria at a predetermned |ocation; 21 searching for a
service or product which natches the set of search criteria; using
t he booki ng engine to generate a first set of recommendat i ons

of a service or product which matches the set of search 5criteria for
comuni cation to the user; storing the2lirst set of reconmendations;
receiving at the booking engine an input froma user to change the
first set of reconmendati ons; usi ng the booking engine to
generate a second request to change 10the range of at |east one of
the set of searchC¥pnurieatignsmodye wWhichgomeumicatesiaag gioses the figgt set of
predeterm ned nRB&BMend&bré:evi ng the set of search criteria fromthe
predeterm ned |location to formthe basis of the search criteria for
the second requekpooking engine generator {5 JRUSTAINGA change in HREANIE of ARE sear ch

criteria of theosRireef theart etsedRbictifeds tdpdrfonaal dhaffeint 6fsafed manner
to forma cg’ubange set of search criteria; searching for a
servi ce or brodd€®"@hi ch natches the changed set of search criteria;

wherein the booking engine produces a second set of recommendations of
a service or product which matches the changed set of search criteria;
a generator for forming a concatenated set of recommendations for
the first and second set of recommendations and generating a
10 predetermined result profile of the first and second set of
recommendations by merging the first and second sets of
recommendaticns to display both sets together; and
a duplicate elimination engine operative to compare predetermined
data elements comprising fewer than all data elements of
15 recommendations in the first and second sets of recommendations, to
identify recomrendations as duplicates if the predetermined data
elements are equal, and to remove from the concatenated set of
recommendations duplicates resulfing from recommendations that occur in

both the first and the second set of recommendations.

20
13. A computer system comprising:
a computer; and
a computer program that is executed on the computer, the
computer program comprising instructions for carrying out the steps of the
25 method comprising:

obtaining a search request from a user through an input module
comprising a program running on a computer, the search request including
a set of search criteria;

communicating the search request to a booking engine;

30 storing the set of search criteria at a predetermined location;



generating a second set of recomendations of the service or

20pr oduct whi ch matches the changed search criteria for conmmunication
to the user; using the booking engine to concatenate the first set of
reconmendati ons with the second set of recommendations to forma
concat enat ed set of recommendati ons having a predeterm ned result
25profile, wherein concatenation includes conparing predeterm ned
data el enents conprising fewer than all data el enents of
reconmendations in the first and second sets of recommendati ons,

i denti fying recomrendati ons as duplicates if the predeterm ned
data el enents are equal, and renoving duplicates resulting from
recomendati ons that 30occur in both tBe first and the second set of
reconmendat i ons.

searching for a service or product which matches the set of search
criteria;
using the booking engine to generate a first set of
recommendations of a service or product which matches the set of search
5 criteria for communication to the user;
storing the first set of recommendations;
receiving at the booking engine an inpuf from a user fo change the
first set of recommendations;
using the booking engine to generate a second request to change
10 the range of at least one of the set of search criteria of the first search
request in a predetermined manner;
retrieving the set of search criteria from the predetermined location
to form the basis of {the search criteria for the second request;
changing at least one of the search criteria of the set of search
15 criteria in said predetermined manner to form a changed set of search
criteria;
searching for a service or product which matches the changed set
of search criteria;
generating a second set of recommendations of the service or
20 product which matches the changed search criteria for communication fo
the user;
using the booking engine to concatenate the first set of
recommendations with the second set of recommendations to form a
concatenated set of recommendations having a predetermined resulf
25 profile, wherein concatenation includes comparing predetermined data
elements comprising fewer than all data elements of recommendations in
the first and second sets of recommendations, identifying
recommendations as duplicates if the predetermined data elements are
equal, and removing duplicates resulting from recommendations that

30 occur in both the first and the second set of recommendations.




