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improved search engine, particularly but not exclusively for enabling the
processing of travel fares in a generic manner from a variety of sources on
a Global Distribution System (GDS).

Background of the invention

A global distribution system (GDS) is the de facto standard in the airline
industry and publishes fares through a variety of different bodies, such as
an airline tariff publishing company (ATPCo), SITA, official airline guides
(OAG) or appropriate lookalikes. The "standard carrier” is a carrier that
publishes its fares to any of the above-mentioned bodies and is linked into
the GDS. Amongst these carriers there are full service carriers (FSC) and

also airlines categorized as low-cost carriers (LCC).

Ticketless access (TLLA) carriers work in a different way, as they do not
publish fares but instead price journeys themselves and manage the
whole chain from fare quotation to passenger name record (PNR)
management. Typically these types of carriers do not produce a paper
ticket.

The travel and leisure market has changed significantly in recent times as

new providers of content have emerged, mostly through the Internet. This
has resulted in a large diversity of methods and tools. In addition, the new
content is often not available through any medium other than that

and
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designed by the provider of that content, particularly where that
provider is relatively newin the marketplace. As a result, end users

W shi ng t owbixfhdshes;cheapest air fares nust visit a rapi,g-hmpz(,w%(mg
i ncreasi ng nunber of different websites. There is still no guarantee

however that this will result in 5actually finding the nost
cost-effective solutions for a nunber of2different reasons. Firstly,
there is an irreconcil able difference between i nputs expected by each
provi der which makes it difficult for the user to select the best
search criteria. In addition, the high variability of business nodels
limts the capability to accurately conpare equivalent offers.
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(104 and 105). The neta-search websites are based on par5| ng OLTA 106

and airline %pecvt@wme@@mwdweumxchsnamsmffputﬁcﬂwhs ugesto gatect the
ddi t th

o Bl oM LA BESE GG BiRE T Bhg e i Mo TRty oPAdas1iRge S,
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ntral | rov as .an ATP or . an
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(113). The fbgué@eﬁors@ éﬁlcélaﬂdﬂrﬁey%r braRuas andlad abt PNV OeerRRS kG A | Ng
the different data routes depending on the type of carrier. For a TLA

carrier 20 tHe erittantpAoviders.rom a TLA user interface to a TLA data
manager 200, TLA 3 solutions 202 and a sol utions aggregator 204 in a

Low Fare Seaggfyré '4'?%1 ﬁé@bﬁﬁoﬁﬂ%&uﬂ?@ﬁt Salof th@ At Ay & fdles a

carriers, for “exanp or a ploneer carrier t andar d
carrier 22) tm@eesewhanfa@r@cbuserrwBearcdma‘baaé@veb@ Iemﬁz golutidre one

hand. % | st 3 é&%r&tdpgvzdgraan-lérgqhé user is searching websites for TLA

carriers 103, meta-search websites 102, on-line travel agency (OLTA)
websites 100, and airline websites 101 via a FSC website. The OLTA and
standard carriers are based on a GDS product (104 and 105). The meta-
search websites are based on parsing OLTA 106 and airline 107 websites

20 as well as on GDS products 108. In addition the search websites or the
OLTA may have some links to certain TLA websites (109, 110 and 111).
This may be achieved by parsing or using a direct link. The GDS is
typically connected to a centralized provider (112) such as an ATPCo or
an OAG. The TLA websites access content provider from respective TLA

25 providers (113).

The figure 2 shows a state-of-the-art dataflow demonstrating the different
data routes depending on the type of carrier. For a TLA carrier 20 the
data passes from a TLA user interface to a TLA data manager 200, TLA



5and availability date passes to flight and availability databases
212, 214. Subsequently, data fromthe rules and fare databases and

the flightygoapfi@yds! ability databases pass to the uni vgéﬁ? baoh Plesird

engi ne 216 and then onto a subsequent FSC and a pi oneer $sol utions
dat abase 218 before arriving at a sol utions aggregator 204. The
format of each different 10dataflow |l ead® to the creation of a
separate recommendation for the TLA carriers and the standard
carriers. This is not ideal. Indeed the prior art leads to certain
drawbacks for both the travel vendor and the end-user. In particular
the travel vendor has to mamintain a nunber of parallel nethods to
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present inv eﬁﬁoﬁ%ﬁlﬂ%@bgpgﬁ&n(ﬁ Blogeer Q8IS ézﬂagase 3rdBtors
arriving at a solutions aggregator 204. The format of each different
10 dataflow leads to the creation of a separate recommendation for the TLA

carriers and the standard carriers. This is not ideal.

Indeed the prior art leads to certain drawbacks for both the travel vendor
and the end-user. In particular the travel vendor has to maintain a number
of parallel methods to obtain or book recommendations from different

15 providers. Similarly since there is no vendor capable of offering
information relating to all providers, the end-user has to conduct a number
of different searches to attempt to compare and contrast differently

presenied solutions.

Objects of the invention

20 It is an object of the present invention to overcome at least some of the

problems associated with the prior art.

It is a further object of the present invention to provide method and system

capable of transforming and formatting data from mulkltiple sources and of

multiple natures into one comprehensive data format within, for example,
25 the airline industry.



nmet hod of searching for a entity anongst a plurality of entities,
wherein all the entities are linked by at |east one criterion in
conmon an urality of data formats, wherein ea I
conprisesdgb?g?ﬂggggata whi ch can be searched by neans g?ngg%%%¥?%ﬁ
entered by a user; and wherein each 10entity has a data format; and
further wherein a specific one of the data formats defines a standard
record format; the nethod conprising the steps of: determ ning the
data format of an entity; if the data format of the entity does not
mat ch the standard record format, passing the entity to a
pre-processing engine; if the data format of the entity does match

t he 15st andakgh§R5QF & the§dRhtiopassi ng standard record format data of

the entity t(mlf‘)‘{lprowg engi ne; in the pre-processing engi ne

compari ng thenemlrbdandlchibAbRiada iing) BRERTLeReaoLd 41 e and
ver ity set of dafa;

applying a con sion to the ent converting e
entity set ofcdampamnwng blires.andard record format based on the
conversion to forma converted set of data; 20passing the converted
set of data to the main processing engine; in the main processing
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used. This V\nbﬁﬁ’idr?% %Z}S}Eéﬁ%ﬁéﬁgﬁ%fuﬁ@d%@&@j f@?ﬁabPow o@g%téén{%g) %Isaer.
The of fers ppm-peedssinglengaehidsieeidata folmateofdhe satityrdogsesatsh the

-to- , i Ly bookab|e, | diti
P ert e s bR RRR rEPA et bR M rorod e BRta e i i on
al | ows transqpa edin pRstedoimpl dtigid; it BE Srelocedsimrésdihd doslandgrs and

nonst andard market sectors in the airline industry. This invention

| eads to t heCRi¥giaprERt o W%@irﬂ@rﬁlﬁ@@ﬂt@”ﬂr@ﬂyi% APrDYeISINs | y
bt o P SRS SR SRS 310 B R g
record format based on the conversion to form a converted set of data;
20 passing the converted set of data to the main processing engine; in the
main processing engine receiving the standard record format entity set of
data and the converted set of data; and producing a set of resuits
combining the converfed set of data and the standard record format data

for selection by a user of a preferred entity.

25 The present invention provides a generic fare search engine for the airline
industry; for example, thereby reducing costs and infrastructure. The
quality of searches for TLA carriers is greatly enhanced since the search
engine benefits from fare search options and from improvements on a
single generic engine. The present invention allows recommendations



15engines. In addition, the business application processing of
standard carriers will be able to process TLA carriers wth m ninal

change. 'nwﬁ%mfsi'ssst he present invention solves at |eagtyy, Emug@d(%g
he I ng

probl ens rst is to reduce data format nultiplicity by enab

i ntegration of standard carrier processes and TLA carrier processes
to thereby generate 20a market open standard that can interact with
proprietary standards. A further problemsolved is that of the
difference in pricing |logic can be accommpdat ed and be presented to
the user in a manner that allows conparison. Brief description of the
drawi ngs 25Reference will now be nmade, by way of exanple, to the

acconpanyi ng y(d: ayu e n‘nQ ofBizhBard JF e 'f?lhA ?ﬁﬁ';e‘?‘é Bgl'h@rﬂo%i(e{ggggr . 3

state of the art ata I n accordance Wt art
is a diagr anpefd far dtamafslame time. ddycortaeant tevimpnoved mgmmiﬂrilenitegcﬁtimhe

I nvention, 4 1S i agram of a reverse pricing engine, in
accordance w® iﬁEér?ngr%%%%Fg ﬂ@fS{%@ueﬁcEﬁve Fi gure 5is a di agram
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venti onot e HegaiyRBngof o an a éﬂ@ﬁ%@ﬁﬁ@ﬁ'ﬁ@r@rfém any
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Wi t St enti'o

in accor danc an e e in
readily bookable. In addition, the user interface is comprehensive and

user-friendly.

10 The present invention allows transparent and complete integration of
existing standard and nonstandard market sectors in the airline industry.
This invention leads to the creation of a mixed engine able to treat
simultaneously TLA carriers and standard carriers’ requests and output a
mixed solution within the same timescale and quality as existing search

15 engines. In addition, the business application processing of standard
carriers will be able to process TLA carriers with minimal change.

In summary, the present invention solves at least two major problems.
The first is to reduce data format muitiplicity by enabling integration of
standard carrier processes and TLA carrier processes to thereby generate
20 a market open standard that can interact with proprietary standards. A
further problem solved is that of the difference in pricing logic can be
accommodated and be presented to the user in a manner that allows

comparison.

Brief description of the drawings

25 Reference will now be made, by way of example, to the accompanying

drawings, in which:

Figure 1 is a diagram of the state of the art configuration for searching for
an airline tickets, in accordance with the prior art,



15Figure 9 is a possible screenshot of the results of a particular
busi ness application, in accordance with an enbodi nent of the

i nventi on. i description of the preferred enbodi

Ref erri ng P@%‘}?{g’{’ﬁgﬁs, a nodified datafl ow is present edgﬁﬂkia%%’?ﬂ?ﬁce
wi th 20t he invention. A conponent or nodule called the reverse
pricing engine 300 is introduced into thé flow of TLA data. The
reverse pricing engine 300 receives an input of TLA data fromthe TLA
carrier 301 and eventually converts the data to standard data (i.e.
data formatted using the de facto standard for travel information
which will be described in greater detail 25below). The TLA data has

a specific dat ; C [ e, The input
rom the TLATS Gynar Sepfem SEhereIaRas e 8R otdfoyl. By shdoaicmeR
the reverse phé¢ggoeadi ne, although data is always available. In
addition, the universal faring engine 302 is enhanced to be able to

t ake i nto acddgure Ipecdibgmncohs datdflows ireactorddres ikroan ehtbodidAent of
carrier. The universal faring engine is thus capable of creating both
TLA 5and st afd&IMYEBERi er recommendati ons and combi ni ng t hem so t hat
a m xed yecomyendat.i on 304 can be produced. The reverse pricing

engi ne 3’%0, & AR RcEBIEM QLR ERVErFPIIGiAg ERgINGeinFAZOrdanGeviti aed

recommendat i @mmantof tRE Hvedubh an LFS engine 306. The data from
the standard carriers, for exanpl'e via the FSC or a pioneer 10
carrier (sta PIAPT Ses I I .dat abases
310, 312 on {10 SCSEdEGraf 07 hoRERABRer Lo B AR e R g
avai | abi | i t yegdiodireontes the ifviention, and avai | abil ity dat abases 314,
316. The data passing to the fare and rules data are typically

updat ed asynéiguedus iaybléchediagant showingese sodsyuctioh keatpiorehisyof Hhat a
fromthl r ul egg and fare dat abases and §5t,he flights and availability
dat abases pafPYEPHE AKALROEH Wit ee0ardimant RhMeigyetione2 and t hen
intoam xedFr eco?mendati on 304, The reverse pricing engine will now
be descri bed G/ dSENFPAINE G 'R RresesSH A aversei jjsng @Ngimddnr ever se
pricing engi pecct@fntdeitt dRsertbNHRhEbSAE RRAEGAPONent s or nodul es 402
and fare and rul es

Figure 8 is a block diagram of an enhanced faring engine, in accordance
with an embodiment of the invention,

15 Figure 9 is a possible screenshot of the results of a particular business

application, in accordance with an embodiment of the invention.

Detailed description of the preferred embodiments

Referring to figure 3, a modified dataflow is presented in accordance with

20 the invention. A component or module called the reverse pricing engine
300 is introduced into the flow of TLA data. The reverse pricing engine
300 receives an input of TLA data from the TLA carrier 301 and eventually
converts the data to standard data (i.e. data formatted using the de facto
standard for travel information which will be described in greater detail

25 below). The TLA data has a specific data format that may change from
time to time. The input from the TLA is dynamically updated and is not



20construction conponents or nodul es 404. TLA data 406 is received at
t he standardi sati on conponents and then passed through to the fare

and rul es §@ngiid4sdsson conponents. The TLA data include
prices, taxes angﬁﬁsi ght information. The standardisati gﬁ%‘é@‘r’%@ﬁ"{é‘ﬁ*

anal yses the data received fromthe TLA carrier. This received data
can then be formatted 25using proprietary values (e.g. unnaned
passenger type) or may not fit the expected format (e.g. no fare
basis, currency different fromrequested currency etc.). The

st andar di sati on conponent may include a catal ogue of val ues i ncl udi ng
at | east a standardi sati on passenger (PAX) type 408, a

st andar di sat i f ; i i ; asi s

bl ock 8 412?@%@% Sg‘tegﬁ%?reﬁﬁggﬁéﬁrﬁcgh@bm%%ﬁ%@ a%l%rl% %re\/\fa)% ocks or
nmodul es nay larailaite.ubreadditorr, dogiuniedrsahfanindesnging 80kl enhBhéediai bet 0 be
st andar di sed that dictated by the de facto standard. Th are and
rul es constr @bfq @HB%%%%%?\?UW{ ﬁ%ggﬂ%gogstgaé%tgra@g rﬂ@éra{@cr? mﬁf'ﬂ&
conponent or camidl Thélfbivehés fari @ Rdins iﬂhu%@ﬁai‘éi@%f%ﬁéh@iﬁ%rb@%?%
el enents_into predeterm ned records shown general |y at 418. These
records %18 &Pd stanglard sairier cecommeadalionsang coanbgiogiteemise thaka ai rl i ne
i ndustry. The. i i o] iLn.a

pr edet er m ne?lﬁgc?m&nﬁg%hn@o@Z%én erdg?g% ?L}gé%\gbﬁgéﬁﬁﬁhg%gbﬁgre
and 10rul es &0asthewernthiaoned onwersahfaringfengire 362, anticr midtedof t he TLA

data ch t i i i | al h d b
ipdat od The"relErRRRI AR AR IBRER i Sni b ndli A0fhe i nput “dat o and

i d st i ti . d t he .de fact t t he, t
! o shovd B TPBUe AT A SOt X T PR G A USRS 0
be far e 15428rrier eaandsrdarder @%?%ggeéggﬁar@%d rﬁ?édélgéa?ﬁdm&,x

respectivel y%; records Si and S2 respectively)
files 434. 1813

@aithe eRe MenpgWailst 96 the ethenhpod thedieht and aveilability

st andar di sat j [ ' ; ttfadHi’ j f high I 4 Each
of the out put}:j gfél@végsisdo@%tfaedgb vaﬂ ﬁb’? e p%(sa eet§ g)(rjlr% ?gg ;rg‘rg’g%g{g?gﬁ%e

pr edet er m netb {herfareeared ruléndatadwe typacdllyl UpalatethasynehesiougRfivedo ten
properties; carriers; oki ngs. fare.nanes; date;, flight, application;
passengers: ﬁ'ﬁ'regﬁaqeges,g e&:‘%ﬁ%{ ata BRmehe rules abdfats %ﬂgpa%{%%&a
taxes; 1sees; td flights;aranslanailigtdesbRLR H2RE tetRe SRRl hiveld faring
predeterm ned paraneters are al so defined as part of the de facto

st andard and€3yige SN thre intia MixsAdeepmisadatieoneds. 251t shoul d be

noted that the records exhibit a _Pr operty that nmakes them
The reverse pricing engine will now be described in great detail with

reference to figure 4. The reverse pricing engine 400 includes
standardisation components or modules 402 and fare and rules

20 construction components or modules 404. TLA data 406 is received at the
standardisation components and then passed through to the fare and rules
construction components. The TLA data includes at least prices, taxes
and flight information. The standardisation component analyses the data
received from the TLA carrier. This received data can then be formatted

25 using proprietary values (e.g. unnamed passenger type) or may not fit the
expected format (e.g. no fare basis, currency different from requested
currency etc.). The standardisation component may include a catalogue
of values including at least a standardisation passenger (PAX) type 408, a
standardisation currency block 410, a standardisation fare basis block



versatile, this property is known as "stringing". A string is nmade of
several records which may be of different natures. Each string points

t o anot herwﬁ%ﬂﬁﬁiﬂﬁ& the validation of the first is nadg&@ggw&dﬁe

val idation of the other. Alternatively, the strings may qua one
anot her such that the 9 validation of the first record is a
pre-requisite of the validation of the M@xt. In a preferred

enbodi nent stringing will be used to build records that reconcile the
| arge anount of TLA data received as the input with the de facto
standard paraneters. S5Figure 5 is an equivalent diagramto figure 1
in which the invention as inplenmented is shown. It can clearly be

seen that thg %”é’rﬁ’d‘é sPJndaF&i*,(%d ﬁigﬁ?bl%blgﬁﬂﬁ' ﬁﬁﬂ%sbigemowles may

i rrpl enent i ng the 1 nvention drt econes cent
conponent i nbeanﬂu@edja@mqweddwrmmaenebleeﬂswahagomhetmdamsedm| ng

to any flights.c acges dth Details of the 10vari ous
conmmuni cati o tzga at%%tbygté Bﬁt&' G%fja al t hough the reference
nunbers are ui_val en oth ere appropriate. It can
e seen ¢ hat 1B HEATELIISRGRFlh ot S SRR 1o the TLA
websi t e mnd EbAstRictivh @8mponeht @Uneddiear® varvien @@ﬁlvedsr@trﬁags the

communi cations 500 and 502 fromthe GDS to the TLA provider replace

15t hese. Fi ggieadgrdisriglementsintelpragetarmited resoedsyRhavwrmeentsald aped t o
bui | d recordg4gr %5@%&9@@@% gl’é%‘éje fgét‘a'é?an&%% &t fa-FQ%'éiFe li€s dwh%Th

main |layers required in ord ropriate cor
t hree | ayer sairtiod lmdeeltry h§hgmmrtdhteawgcat|anbrmn6®ﬁap spiedhé irecords or als

processes 602 a a.rul g.ma g lation |ibrary. 6%)94. Thﬁe enera
al gori t hm | ay&t e‘?in'%?%’th OGPEPEr K e ET'geY B R red Lbihe targan
record fgpeci filgs tay@ructionicahfonban! 16 i@ forendt ©f B TLA dal chfresds.
The record mani pulation library contains all routines useful in

mani pul at i ng ith@apeipgr£onegisinguiasHull jalspeshanggandbe Hedatee. Jpei t
into four maidhopy g%g%e@wﬂ’ﬂéﬁ&@ﬁ@&fﬁe |hﬁatada|ta LAY GESy ﬁébld some of

whi ch occur 1nonly certain |ayers i n stages cl ude
gener at e basstandeudisatiob0 d3asgdaratiestedfapio stamdarddise peeaeebexams!e

t t t 610; i th I ds 612.
10 The: genor ShoB8 e SRLALB 8 Peedtig Pt iutioh ASmbnlan ©EEE G the
form the recapd, feakess 0,Mpacirel 3 trezc;aanetmwnm r@fspéchﬁe@fb g@eortjbrmand

t he quallty of the final resultant record. The basic record is

initial sinmpPadegdbel whR rasresivaneanGoIX filesyhd- singxdditis, flights 436
record. The bay gEplLOERad dh1Pd8h@ardisation of flights in the standardised flight

block 414. Each of the outputs is associated with the predetermined
parameter. The predetermined parameters include the following: fares;

20 fare properties; carriers; bookings; fare names; date; flight application;
passengers; surcharges; discounts, comment; combinations; rules; taxes;
fees; flight; and any other appropriate parameter. The predetermined
parameters are also defined as part of the de facto standard and are each
linked with one of the records.

25 It should be noted that the records exhibit a property that makes them
versatile, this property is known as "stringing”. A string is made of several
records which may be of different natures. Each string points to another
such that the validation of the first is made through the validation of the
other. Alternatively, the strings may qualify one another such that the



5record is generally carried out by extracting the nost
representative data fromthe input standardi sed TLA data. This is

acconplis s of knowing the format of the TLA
given ti newg\ﬁ?ﬁﬁ%?s know edge, it is possible to convgﬁ@?ﬁiﬂ/@g%s

such as price, cost, taxes etc into equivalent records. Once the
basic record is determ ned the next 10st@ges are carried out. Al
data entries are considered in sequence to ensure that the TLA data
is converted into appropriate records. The stage of generating the
basic record includes a generate general record step 614 and an
initialised record tree step 616 in terns of the general algorithm

L0 o SAEARRRIIA SRR 05 BRERARRL Y e BIPRS00
rul es mani pulrabiposfetret rembodiragrt stoaging einbé nbed &ebul tdtotddethat
provi de a r BBl L Ee SBPUTCR B b0aFBRaNad 5 &G st B g de
Passengers S at@ald Peamett/@N 0098 ADT 120
5 Figure 5 is an equivalent diagram to figure 1 in which the invention as
implemented is shown. It can clearly be seen that the amount of traffic is
significantly reduced by implementing the invention. In addition, the GDS
becomes a central component in each and every communication ensuring
the data relating to any flights can be accessed thereby. Details of the
10 various communications are not described in detail although the reference
numbers are equivalent to those in figure 1 where appropriate. It can be
seen that communication from the OLTA and meta search to the TLA
website and TLA provider in figure 1 are avoided. Instead
communications 500 and 502 from the GDS to the TLA provider replace
15 these.

Figure 6 shows a flow diagram of the algorithm developed to build records
from the standardised “plain” data. There are three main layers required
in order to build the appropriate records. These three layers included the
general algorithm 600, specific records processes 602 and a rules

20 manipulation library 604. The general algorithm layer contains the logic of
the algorithm itself. The record specific layer contains logic specific to
particular records. The record manipulation library contains alf routines
useful in manipulating the records.

Each of the layers can further be split into four main stages some of which

25 occur in all layers and some of which occur in only certain layers. The four
main stages include generate basic record 606; guaranteed pricing 608;
exceptions treatment 610; and generation and storage of the final records
612.
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The generation of the basic record is a fundamental stage and the form
the record takes impacts the convergence of the algorithm and the guality
of the final resultant record. The basic record is an initial simple record
which can then be the basis of the final record. The formation of the basic
5 record is generally carried out by extracting the most representative data

from the input standardised TLA data. This is accomplished by means of
knowing the format of the TLA data at any given time. With this
knowledge, it is possible to convert fields such as price, cost, taxes etc
into equivalent records. Once the basic record is determined the next

10 stages are carried out. All data entries are considered in sequence to
ensure that the TLA data is converted into appropriate records. The stage
of generating the basic record includes a generate general record step
614 and an initialised record tree step 616 in terms of the general
algorithm. In terms of the specific records processes layer this includes a

15 generate general record step 618 and a record creator step 620. The
rules manipulation library layer can then interact with the initialised record
tree step 616 and the record creator step 620 to provide a record creation

service 622.
Table 1
# Cities Flights Passengers Surcharge
ADT 120
1 | NCE-LON 0098 CHD 120
INF 120
ADT 100
2 | NCE-LON | 0100 CHD 70
INF 100
ADT 160
NCE - PAR | 0055
3 CHD 75
PAR — LON 0075
INF 50
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Table 1 shows three record entries relating to specific flights from the
same departure point and the same arrival point. A flight number is then
included along with an identification of surcharge for different types of
passengers. The records include other data, such as the fare, booking
codes, carriers, etc, but for clarity purposes these are not displayed. Nice
to London are the two common criteria for all data and are generally
entered by the user at the start of the search. Accordingly, each set of
data will have the criteria in common.

An example of the result of this generation of the basic record stage can
be done with table 1. The simplest case is record #1, in which all
surcharges are €120, regardless of passenger. In other words a surcharge
for a flight from Nice to London will be nominally priced at €120.

The next stage of the process is a guaranteed pricing stage. This stage
produces a complete and standard pricing of the currently selected TLA
data entry. This is accomplished by using a guaranteed pricing engine
which analyses the records but then ignores the known components. In
the pricing engine there are fields which contain parameters or resulits.
The pricing engine will ignore its own results and will calculate results from
other parameters. The pricing engine will then check the results that are
calculated and stored. Each record item in the record tree is priced in step
624 by accessing pricing services 626 in the rules manipulation library.

It can clearly be seen that records #2 and #3 are not the same as record
#1 and constitute so-called exceptions. The next phase of the algorithm
then goes on to generate exceptions in case of difference as will be
described below. As previously identified €120 is selected as the base
result or basic record for surcharges between Nice and London, since this
is the simplest case (surcharges for all passenger types are the same).
Other records show different surcharges overall and also vary for different
passengers and are then treated as exceptions. With reference to figure 6
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priced in st
pricing itinerary #1 matches the basic record. Looking next at pricing

itinerary #2 this relates to flight number 0100 702. Based on this flight

10 number a comparison is made with the basic record 700 and no match is
made. As a result, an exception is created : this exception 706 in figure 7
shows that for flight 0100 child surcharges are €70 706 and other
surcharges are €100 708. This exception line (706, 708) is stored in the
records based on the flight number. Referring to figure 6, this takes place

15 by means of record creator 632 and record creation service 634. For
pricing itinerary #2 in respect of surcharges the unigue identifier is
selected as the flight number 0100. This identifier linked with surcharges
cannot be used for any other pricing itinerary in order to form an
exception, as there would be no way of differentiating exceptions if there

20 were not a unique identifier. The unigue identifier is selected in each case
based on the situation and the circumstances of the records.

With reference to pricing itinerary #3 a different unique identifier must be
identified. Pricing itinerary #3 relates to a trip which makes a stop. Pricing
itinerary #1 and pricing itinerary #2 both have no stops. Accordingly, the
25 process of comparing pricing itineraries with a basic record can be carried
out as shown generally at 710 in figure 7. The first question 712 is to
determine the number of stops for a flight. If number of stops equals zero
714 step 702 is repeated to determine whether the pricing itinerary
matches the base record 700 or the exception line 706, 708. [f the
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records for each element of data in the TLA data. A set of results is built

for a particular trip or flight such that the results include all the different

price options available for the particular trip or flight. The standard record

20 contains all TLA data for a particular enquiry.

The standard records representing TLA data are still not suitable for
injection into existing faring engines, as they would not give correct
results. This is due to the fact that traditional standard carrier engines
produce one ticket per recommendation even if that recommendation

25 relates to more than one airline. As there is no agreement between the
TLA carriers and the standard carriers for interlining, a recommendation
mixing TLA carriers and standard carriers on a single ticket would not be
feasible. Multi ticket standard carrier engines produce several tickets for
one recommendation looking for a best combination in terms of pricing.



25process of conparing pricing itineraries with a basic record can be
carried out as shown generally at 710 in figure 7. The first question
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stops equals zero 714 step 702 is repeated to determ ne

pricing itinerary matches the base record 700 or the exception |line
706, 708. If the 13 nunber of stops isigreater than zero a new
exception 716 is created. The new exception represents pricing
itinerary #3 and relates to a greater nunber of stops than zero with
an infant surcharge of 50, a child surcharge of 75 and an adult
surcharge of 150. This new exception 716 5can also be stored in the
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each. A mixed combination logic module 810 organises the price of the
units into a complete unit, which covers the complete itinerary for both the
20 TLA carriers and standard carriers. This is accomplished by a
combination of specific rules. A complete coverage for a particular
itinerary is referred to as a "Meta CU". An algorithm referred to as the
Meta CU Front 812 analyses all the created Meta CU data and keeps the
best ones to create a mixed recommendation. Recommendations that are
25 unreasonable (for example, too many legs, too expensive, too slow etc)
are discarded first. Then when a predetermined number of
recommendations is reached these are displayed. As the process

progresses the next result is selected based on the previous result to



14 Mxing TLA carriers and the standard carriers on such an engine
woul d not produce the required partitioning of tickets due to the

specific | Qgi ired for each carrier. This again would not be
f easi bl e. %ez(ab#@g%kt i nvention addresses this probl em BGT/EBR1p6603%

enhanced 5faring engine 800 which will now be described in greater
detail with reference to figure 8. Enhaniged faring engi ne 800 nmakes
changes to the traditional standard carrier faring engine to produce
a faring engine able to mx the TLA carriers and standard carriers

wi thin one single recomendati on. The enhanced faring engi ne receives
information 10relating to TLA flights 802 and standard carrier

flights 804. dule referred tao nitinerary partitjonjng nodule
806 conbi nes BT et s pufteBln " eash BERAT SoMonht & he
proposi ti ons phklttdulsrongr a requested itinerary. The itinerary is split
into conponents, each being specific to a type of carrier. The

pricing of edma ma@@m@@oritmt@@ﬁti&?wré@uw%émet}ﬁioffﬁb@@ssﬁ{cq thiat and
the pricing of each part can be seen separately. A m Xed priclng
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recommendat i on. Recommendati ons th;% are 25unreasonable (for exanple,
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R i R e B A
based on t heTpedddto B akguititm reduces the number of recommendations until
they reach a certain or predetermined value. Once the best
recommendations have been identified and combined they are output 814.
15 The output 814 from the enhanced their engine for a journey from Nice to

London and then London to Nice could be as shown in figure 9.

Figure 9 shows a selection of different recommendations of flights from
Nice to London and return flights from London to Nice. The table includes
departure and arrival location along with departure and arrival times. In

20 addition the airline has identified along with the flight number. Finally the
ticket price is identified along with a total price for the return journey. Entry
900 proposes an outward flights using TLA1 and an inbound flight using
TLAZ. The total cost is determined to be €160. Entry 902 proposes an
outward flight of two legs using an FSC and return flights also the two legs

25 using the same FSC. In this case the total price is the same as the ticket
price.

A person skilled in the art will understand that some or all of the functional
entities as well as the processes themselves may be embodied in



15 determ ne the best price available for each part or conponent of
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account as one set of data due to the fact that the standard carrier
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essentially four carriers each wth three different segnents.
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total cost is determned to be 160. Entry 902 proposes an outward
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stops, and any other appropriate information.

It will be appreciated that this invention may be varied in many different
ways and still remain within the intended scope of the invention.
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This invention has been described with reference to the purchase of
tickets in the travel environnment. However, it wll be appreciated
that the 5invention nay apply to other environnents, for exanple
conmparing prices for other goods and services. The various goods,
serV|CQ§ ducts, etc. may be referred to as an entity. A user nmay
w sh to Eéﬁwgh for an entity matching certain criteria (e.g. data
stored in the records). In the exanple described above, the entity is
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of the ticketless access carrier.

3. The method of claim 2, wherein mapping the first set of data of each flight of the ticketless
access carrier into the plurality of predetermined records comprises:

extracting a fourth pricing element from the first set of data that occurs with the highest
frequency among the flights of the ticketless access carrier; and

assigning the fourth pricing element as a basic record.

4. The method of claim 3, wherein mapping the first set of data of each flight of the ticketless
access carrier into the plurality of predetermined records further comprises:
comparing a value of the first pricing element for a first flight with the fourth pricing element

of the basic record.



3. The method of claim2, wherein mapggng the first set of data of
each flight of the ticketless access rrier into the plurality of
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element of at least one of the flights from the ticketiess access carrier and the second

pricing element of at least one of the flights from the standard carrier.

8. The apparatus of claim 8, wherein the standardization module of the reverse pricing
engine is configured to standardize the data from the ticketless access carrier from the first
format to the first set of data having the second format by:

mapping the first set of data of each flight of the ticketless access carrier into a plurality of

predetermined records,



mappi ng the first set of data of each.,flight of the ticketless access
carrier into a plurality of predetermined records, 19 wherein one of
the predeterm ned records includes the first pricing elenent for each
flight of the ticketless access carrier. 10. The apparatus of claim
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first flight.

13. The apparatus of claim 11, wherein the standardization module of the reverse pricing
engine is further configured to map the first set of data of each flight of the ticketless access
carrier into the plurality of predetermined records by:
if the first pricing element does not match the fourth pricing element, creating an exception
record for the first flight.

14. A computer program product comprising:
a non-transitory computer-readable medium; and
computer executable instructions for controlling the processor of a computer to price at
least one itinerary, the computer instructions comprising:
receiving data in a first format representing one or more flights of a ticketless access

carrier into a reverse pricing engine of a global distribution system;
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the first set of data of each flight of the ticketless access carrier into the plurality of
predetermined records comprise:
extracting a fourth pricing element from the first set of data that occurs with the highest
frequency among the flights of the ticketless access carrier; and

assigning the fourth pricing element as a basic record.

17. The computer program product of claim 16, wherein the computer instructions mapping
the first set of data of each flight of the ticketless access carrier into the plurality of
predetermined records comprise:
comparing a value of the first pricing element for a first flight with the fourth pricing element
of the basic record.



19. The conputer program product of claim 18, wherein the conputer

i nstructi ons mapping the first set of 2Hata of each flight of the
ticketless access carrier into the plurality of predeterm ned records
conprise: if the first pricing el enent does not match the fourth

pricing elenment, creati nl% an exception_record for the first flight.
18. The computer program product of claim 17, wherein the computer instructions mapping

the first set of data of each flight of the ticketless access carrier into the plurality of
predetermined records comprise:
if the first pricing element matches the fourth pricing element, using the basic record for the
first flight.

19. The computer program product of claim 18, wherein the computer instructions mapping
the first set of data of each flight of the ticketless access carrier into the plurality of
predetermined records comprise:
if the first pricing element does not match the fourth pricing element, creating an exception
record for the first flight.



