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WO 2008/058908PCT/EP2007/062129 1 5 10 15 "Airline ticket change
constrainer FIELD OF THE INVENTION The present invention

W&e&%g@.’@{;ge field of travel ticketing and more specifically r@@@%&%@m

re-issuance of airline travel tickets. ZOE%ACKGROUND OF THE
INVENTION In the travel and airline industries a significant fraction
of all tickets that are issued by airlines and other travel service providers
are reissued at least once before travel on the ticket is completed.
Changes that are requested by travelers include changing flights, dates
and routes possibly to/from a new 25 travel destination or origin. If
revalidation of a ticket to accommodate a relatively simple change is often
possible, reissuing a ticket is always a complex and time-consuming job
that must be handled by a skilled travel agent. Among the practices
and tools in use by airlines and travel agencies to reissue a ticket some
are said to be flight-driven. Their use implies that traveler 30 has first to
decide on all the characteristics of the new desired journey, i.e.: origin,
destination, every via point (that may be different for outgoing and
incoming parts of a return journey), flight number of each travel segment,
dates and times of every flight. Given this information, a priced solution
that must also WO 2008/058908PCT/EP2007/062129 2 fit the change
conditions set by the first issued ticket can generally be returned.
However, to achieve this, a large or very large number of travel
possibilities must always be considered by the travel agent in an attempt
to satisfy the end-user request. On top of being a time consuming
operation this does not always 5provide the cheapest solution. The
process lacks of consistency since the result is highly dependent on what
travel agent considers for reissuing the ticket. Ticket revalidation,

which does not require the i$8lRFECEPEHERIRREN LA S ply only when

minor changes such as flight changes or date changes are requested.
Like abo{‘-‘ﬁf[f)"@@?ﬂ@ﬂﬂ?ﬁﬁ%ﬁ d’ﬁ\flight-driven. It first checks if the

The present invention relates to the field of travel ticketing and more

specifically relates to the re-issuance of airline travel tickets.
BACKGROUND OF THE INVENTION
in the travel and airline industries a significant fraction of all tickets that

are issued by airlines and other travel service providers are reissued at least
once before fravel on the ticket is completed. Changes that are requested by
travelers include changing flights, dates and routes possibly to/from a new
travel destination or origin. If revalidation of a ticket to accommodate a relatively
simple change is often possible, reissuing a ticket is always a complex and
time-consuming job that must be handled by a skilled travel agent.

Among the practices and fools in use by airflines and travel agencies to
reissue a ticket some are said to be flight-driven. Their use implies that traveler
has first to decide on all the characteristics of the new desired journey, i.e..
origin, destination, every via point (that may be different for outgoing and
incoming parts of a retum journey), flight number of each travel segment, dates
and times of every flight. Given this information, a priced solution that must also



10

15

20

25

36

10 change requested can actually be accommodated which does not
prevent travel agent from having to try numerous possible routes and

' h. Finding the cheapest solution is not guaranteed and is
il o

ependent on travel agent skill and experience too. ThisTRREC AL
also make sure that the change conditi@ns attached to the first issued
ticket are actually observed. 15Another category of tools for reissuing a

tickEtearoRnae £PPE AR arlven tedibudssers diekaboraanaeiibemesturned.
cHeapest selutionidvis ihRoweresORIAINGY abihe expensedf igneNngsfibiites
not all ?t least most af the E%ge condjtions which are published as

ry.

STARANEAYS thie SaHES FlRYE 3M65E WhER AlegRh G AR fHilbg end-
towollexeshdigedeal 204kararding toaitinmenigdgsitsiandardsetheot always

n it r lished thrqugh.rule scenarios. A ryle
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pRdliginesRRntebbaisetat Taecthgagbawssittisrorspiestyingioh ticket.

changesge allwst e dingdhe Aanapies, AUoiRS desinalians. fauieRket,

and flights. They include criterions 25such as: the fare category present in
tRBLAGMU KA e PRSSGRFBERHEYTIRE HitHGb pssqUEsteiErdTarges are

atgupassENgRE deparurelHiaishangedss eursiedhefare: araftardlights ihe
departure; the destination point; the change penalty. - The pricing method
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checked against the change restrictions (110). Accordi e‘r_esult of
the checkitff@fe GHieaRmetHea! b s tisselbacd (TRe) afewsal!tdcbbid fare-

ajpvsedichrRaesolbiien (h3RLHe RdepdResie dpeShangerARAloms Rk ver

gjiHine sgndards 140). Reissuing and, at a lesser extent, revalidatin

uing ; g
BB Alul RoRRSRE RSN Py Uik Skl Pl RS G Fn iR ishpnge
troadtimesminghtire eoshcactty tadirieesanklravRi @JRAGRS,. Indeed,

those tools are generally limited to collect a change fee.

According to airline industry standards, the change conditions for a fare
are published through rule scenarios. A rule scenario contains two kinds of
constraints: the change restrictions and the pricing method to be used.

— The change restrictions specify which changes are allowed regarding the
new dates, origins, destinations, routes and flights. They inciude criterions
such as: the fare category present in the original ticket; the passenger type;
if the change is requested before or after passenger departure; if the change
is requested before or after flight departure; the destination point: the
change penalty.

- The pricing method specifies how to price the new journey; in particular,
which fares are to be used on which part of the journey, i.e.: fares valid
when the first ticket was booked and fares valid when the change is
requested. Examples of pricing methods currently specified are shown in
table (100) of figure 1.



On the other hand, with the ever-growing use and spreading of the

Internet, most of the airline companies offer now the possibility of booking

a trip and buy an airline ticket directly from their web servers without the

need of visiting a travel agency. There are also a lot of specialized travel

web sites, or online travel agencies, that give the opportunity to the

end-users of those sites to buy travet tickets directly. Incidentally, in both
Alrlgss stankdenickes simedhaeftehadgrmrdatiati dectit ke sidio rio tealprocess
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hE 3855 IeR_IPBR SERIPTION OF THE DRAWINGS

FIG. 1 illustrates state-of-the-art re-issuance of an airline ticket. FIG. 2

further discusses the complexity of having to reissue or revalidate an

already issued ticket. WO 2008/058908PCT/EP2007/062129 5 FIG.3

depicts an airline ticket change constrainer according to the invention that

permits a drastic reduction of the change opportunities to be retained

when re-issuing or revalidating an airline ticket



FIG.4 is a flow chart of the operations performed by the airline ticket
change 5domain reducer, a component of the airline ticket change
constrainer. FIG.5 depicts the structure of the airline ticket change
memory, another component of the airline ticket change constrainer.
FIG.6 is a flow chart of the operationg performed by the airline ticket
other component of the airline ticket
e Rstratner=HG7shoews-through a particular example how the
seatotedoondimed ehitngéisppepunitidsis redueadifiéaoshavwshpvsibeided
irling.ticket change constrainer.is used to.imple enta{) re-driven onjine,.
S S G N S B

1 felkdt
chazhalmgEedqudbbhdcontingtathesiteveritionofGaldirpscribeditbearch domain
' ' ' g QL. i ut. E ' a. .
o R e B e tch BRI U Bisouin
or fiekelidabmiGan 2liesdiibesund siehreofitheiméirosyiiechdukings dancluding a

meBheaty eaethlckeiPHonIASA Y JRANARING, & GRRTHE 'fg}%e&écing being

illustrates through a few examples how the Thange options an

araggfitfionsuiiagreadhped 16aHd eIttt spBAR REPERAEEES on the basis
of BEMLERBRESFRIEHGN tﬁéTélﬁeE&fw@aa&?t%ﬁ@@%ip@% Pbns for

invention refers to the accompan,yin% rawings. While the description

valgali i el AIFEhiBb dREHY Giher S1RBsRi MRS UALIBs <ifhe geruced

segibangesmaiay badnasie iige £nmbodimenis descriesonitieilgPrartiBBange
from the spiit and sc%)e of the inyention. 30FIG. 2 further discusses the
g

OpRQY, BIIQQ% 8150%03 orv&ggugaop er a set of low-cost travel opportunities
meeting all change conditions of the already issued ticket.

In accordance with a second aspect of the present invention, there is
provided a method for reissuing or revalidating an already issued airline ticket in
a fare-driven search engine aimed at identifying low-cost travel opportunities,
including a system for constraining an input search domain of change
opportunities provided by the fare-driven search engine, comprising: reducing the
input search domain of change opportunities on the basis of change conditions
set in the already issued tickef; weighing the change opportunities of the reduced
search domain, and returning a reduced valued search domain of change
opportunities, thereby, allowing to offer a set of low-cost travel opportunities
meeting all change conditions of the already issued ticket.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 ilustrates state-of-the-art re-issuance of an airline ticket.

FIG. 2 further discusses the complexity of having to reissue or revalidate an
already issued ticket.
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revalidate an already issued ticket. To be fully compliant with the airline
industry standards a fare-driven ticket changer according to the invention

wh %Q&%}age to handle fare data versions corresponding to fares vali

lid
either at Issue or WO 2008/058908PCT/EP2007/062129 6 feisste tifdi2129

Therefore, the fare data volume to be handled is significantly bigger than
V%Eﬁaﬁ gtagdard fare-driven tool product. Moreover, the fare-driven ticket
chafgertil&i2u88 FiNAR W, chanRR SMRIRIFForAREORYBE faidbe ilrvention

thieao tgimaitdicketdeiack@lytignasanieathe do dipgRiUneshaapeskiained when
S%H%ig&hS OFror exiaénple FIG..% shg s first an original ticket (200) of a

very simpte rou 'tn%‘Bgt@v%gH Wo %I;:%% referred to by their IATA
(ﬂ@r%ﬁ@ﬁaﬂm TranspbditAssowiation) pedesrascPBRiaadiNYE taicet change
RaisEd B ORIy | %5%@6%%@%# e Ominll e asshime dhat each fare of

the original ticket has just three associated reissue pofiCy scéenarios (many

mofre farESRIAL sten &b taldhahe 18Mioedickrisidensdn memtice) andther
asisYAdHaEPMEGaNREA AL LIRSS ReAdY 10 possible

combinations to cansider in this straightforward example; i.e.: the 3x3

rEiS3UE EomBmUtISRE R SRRORTAIARORPEIEMRR OB dlfliper inarebange
mustive sipihledas)copppareioen stantiekiarediriven HPGHCt 8ieR thRange
fares valid when the original ticket was priced and the fares valid at the
dcaotrésgfai%ert‘he ticket change request have both to be considered. Hence,

i ifiSTcabenth érdatmivalupaetisutmtuatbdid howe . t20 dneshbiggesithan dpange

%%}ﬂ%ﬁi&rg géy&r%ﬂroduct. Moreover, all these scenarios must be
combined togethe !

r to find the cheapest solution. Considering a fare

dolp(éd i wsdw Hhecaitirenésgd thmngeaonsbaisiviéssesediio mhflement a

R MHSEAISAIPR Gerkingshyith each 20 possible scenario of 2 fare. In
the example of FIG. 2 there are 4 scenarios per fare, which leads to 16

pdSsielepiriitRtcErall prosersipeay afveiEseimnatne sedespaoording
witithiwvie@srbennd fare components (250), two inbound fare components

(12 )4,1 f? an \%ﬁge of four scenarios per fare, the number of scenario

co bin?gl gﬁgr% 18 SRR Ly W ng%Fﬂﬁ%‘?@@'idsacéfé‘ﬁga?k!?fare
driGer feqiesstit®s @pRiokshishiandbedrgsontnesyinaed sbwe, dhehecking an
%@Eﬂ %fs(%ﬁi& toubled on each fare component. This leads to have

imes more fare combinations to consider. Finally, the number of
priEind 3 erawesiftsiritionoidhausaionbily 16 xcREE) 24406 sidydshigddicket
Fei6PIRARY 1P B SlRRAALI s ARYen request. 30Thus, the volume of

data to consider is huge as compared to the one a standard fare-driven

ddGichdotiVAHS RS nAMbGRIE NRYeSHETBIRM q0scdharisbaraRooRipast and

e fassormarnbhaddhyalidie pbiieseiliondeingconsidrred. As a

conseq%g%%lﬁ%dsgs%apﬂ_ sk())eg\leasny discriminated: the

The following detailed description of the invention refers to the

accompanying drawings. While the description includes exemplary
embodiments, other embodiments are possible, and changes may be made to
the embodiments described without departing from the spirit and scope of the
invention.

FIG. 2 further discusses the complexity of having fo reissue or
revalidate an already issued ticket. To be fully compliant with the airline industry
standards a fare-driven ticket changer according to the invention must be able
to handle fare data versions corresponding to fares valid either at issue or
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WO 2008/058908PCT/EP2007/062129 7 fare-driven search tool has to
explore the whole solution domain increasing accordingly the CPU

%g%%%@%cessing Unit) time necessary to retrieve a Viable?%ogj}é%%?%i {ﬂ 62129

Considering that a conventional fare-driven product needs 1 seco
CPU time to find a fare; a fare-driven ticket changer that would 5have to

th h all t binations, ntified above, would require 4496
R A R R
tiégtparlitne tickith chatmyel sahshrainkiv4300)) m@@mmm@@@;}hm far‘gs-driven
in; i i rastic, reduction in the change possibilities to be .
R R RS A SR S et e n
idhsirmeging rbeii g ptb abubines ane s dza dndiog aiiton the dgssissafidhion.

h it] t t iginal.ti i eissui
o vl sl R L 17 L Y e

At B RRNRER dvallabliesatersed: © brakbsiaddaradbisragonal Air
VERINQSHHCAYE SOBSHH HSRal BY IIRrERA0R LOraaHichRRs AftRGLANLINA fares
b (RS BSLHIGORA 7 3FE R TaB B oA GRS rce
poténtia f'th a (anah kRt sl

is fsdbietatiseisses jolthe folinuing (eseption) faretdendosdiswiibingtid have
TSR0 SASIRL  RDs SREn m e B
taeaaghiekd weigibieatierisieaptoreddicsinditierainitesisketightingeard example;
TSI RN e e o
dérasr g be doubled as compared to a standard fare driven product since the
fares valid when the original ticket was priced and the fares valid at the date of
the ticket change request have both to be considered. Hence, in this case, the
data volume is actually 2x10, i.e.: 20 times bigger than for a standard fare
driven product. Moreover, all these scenarios must be combined together to find
the cheapest solution. Considering a fare couple f1-f2 used to price the new
journey, each possible scenario of f1 fare must also be combined with each
possible scenario of f2 fare. In the example of FIG. 2 there are 4 scenarios per
fare, which leads to 16 possible combinations.

Therefore, for a very standard request (240} with two outbound fare
components (250), two inbound fare components (260), and an average of four
scenarios per fare, the number of scenario combinations is 4%= 256 times bigger
as compared to a standard fare driven request. On top of this, for the reason
mentioned above, the number of fares is doubled on each fare component. This
leads to have 2%=16 times more fare combinations to consider. Finally, the
number of pricing solution combinations is thus actually 16 x 256 = 4496 times
bigger as compared to a standard fare driven request.

Thus, the volume of data to consider is huge as compared to the one a
standard fare-driven search tool has to manipulate. Moreover, change
scenarios do not impact the fare amount but the validity of the solution being
considered. As a consequence, the data cannot be easily discriminated: the
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with route constraints; with flight constraints; with a combi_nation of these
constraints; In input (310), the airline ticket change constrainer thus
ires.: igi i [ [ [ rieve the change
\&%%l[&ﬁsg%gén original ticket being reissued in order to ret 92129

conditions; the description of the current search domain. Thg%@m@:‘%
method becomes a part of the solution domain which is organized with

seven degrees of freedom: WO 2008/058908PCT/EP2007/062129 8 _
S I ) tﬂ@%\ﬂ?ﬁgltﬁ, FRP SR aBAle nslktsiteiomaieincreasing

fleghtsrdimgyy pbssibleUaresnaadmiete:Meteds. time necessary fo retrieve a
viable solution. Considering that a conventional fare-driven product needs
1 second of CPU time to find a fare; a fare-driven ticket changer that would
have to go through all the combinations, as quantified above, would require
4496 seconds; which does not make sense in practice.

FIG. 3 describes the “airline ticket change constrainer” (300}, the
component of the invention that permits a drastic reduction in the change
possibilities to be retained from the original ticket. The airline ticket change
constrainer is aimed at reducing, i.e., cutting, the search domain on the basis of
the change conditions attached to the original ticket. Hence, it allows reissuing
or revalidating a ticket without having to consider every piece of the huge
amount of potentially available input data:

— it takes advantage of the very restrictive constraints set by the change
restrictions of the originai ticket allowing to cut invalid parts of the search
domain;

- the remaining potentia! parts of the search domain are then valued (ie.,
weighted, as it is further discussed in the following description) in order to
discriminate among solutions that would be equivalent in term of fare
amounts. Hence, if two potential solutions return the same fare amount, the
one with the highest weight value is expiored first.

The airline ticket change constrainer can be used with various levels of

constraints set for the input domain to search:

~  Wwith no constraint on the search domain;

— with fare constraints;

-~ with route constraints;

- with flight constraints;

- with @ combination of these constraints;

In input (310), the airline ticket change constrainer thus requires:

an original ticket being reissued in order to retrieve the change conditions;

the description of the current search domain.
The pricing method becomes a part of the solution domain which is organized
with seven degrees of freedom:
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Therefore, the input of the airline ticket change constrainer, which makes
use of graphs as further discussed in the description of the invention, is

@8%“}{}3&5‘}]% original ticket; new departure dates range; new origi

ns;
New destinations: new graph of routes and dates; 15new flights bt/ pse129
a given combination of route and date; thew pricing method graph; new
fares graph. . As far as the output (320) of the airline ticket change
condifihersS BbhEaRd it consists in: 20a description of the new
solutiens sigain after reduction (new constraints have been activated
thanks to the constraints got in input); a valuation or weighing of the
remAlRik§PteAtaMN solution regarding their potential success. So as to
get: Bbw valgegl new departure dates range; valued new origins; valued

new destinations;
- new flights,

— new possible fares,
- and pricing methods.
Therefore, the input of the aifine ticket change constrainer, which makes use of
graphs as further discussed in the description of the invention, is Tinally:
— the original ticket;
- new departure dates range;
— new origins;
- new destinations;
— hew graph of routes and dates;
— new flights graph for a given combination of route and date;
— new pricing method graph;
— new fares graph.
As far as the output (320) of the airline ticket change constrainer is
concerned it consists in:
~ & description of the new solutions domain after reduction (new constraints
have been activated thanks to the constraints got in input);
- @ valuation or weighing of the remaining potential solution regarding their
potential success.
So as to get:
~ valued new departure dates range;
— valued new origins;
- valued new destinations;
- valued new (date, route) graph;
— valued new flights graph;
- valued new pricing method graph;

- valued new fares graph.



10

15

20

25

30

valued new (date, route) graph; valued new flights graph; 30 - valued new
pricing method graph; valued new fares graph. WO

“Z(E%/Q@S% S8PCT/EP2007/062129 9 To achieve this, the airline ticket
C

ange constrainer (300) is comprised of following four mairrggf%%?ﬁé_/ﬂ@.lm
An airline ticket change domain reduce|9(301) which is aimed at reducing
the search domain on the basis of the change conditions specified on the

Soriginal HRIGR" BN o BYhaIRiNe Aittisd chesemerntieits 430 Ahinpprorised

tiokédlictweng dodomain valuenhddy aimed at attributing a weight to: each
date of th§. date ragrge; and, for the graphs returned by the change domain

AR A kR 50 A UERS) IO B L SHBRS o Rgcmg the
pricingaméthuehaaplon eheh basiof thetfarepeany eashitarsotihafighton the

orapyi e (RIS 555 NI BHRILRIBHBYI SERS 5 computee

- An airline ticket change domain valuer (302) aimed at attributing a weight to:
= each date of the date range;
and, for the graphs returned by the change domain reducer (301):
= each arc of the (date, route) graph;
= each arc of the pricing method graph;

s each arc of the fare graph;

= each arc of the flight graph.

The valuation is based on the pricing popularity score as computed by the
afrline ticket change watcher agent (304) shown below, and stored in the
airline ticket change memory: (303), also shown hereafter. As scon as a
solution is linked to a unique pricing method, it inherits the corresponding
pricing method score from it. Purpose of the valuation is to discriminate
between potential solutions sharing same fare amounts but with different
attached change restrictions.

- An airline ticket change memory (303) structured to obtain a synthetic view
of the information stream related to the change transactions which are
handled by the system. it is further described in FIG. 5. Purpose of the
memory is to link a popularity score, also discussed hereafter, to a given
pricing method in a given context. The context is determined by a set of key
parameter values including a:
= carrier constraint;
= flight departure date constraint;
= passenger departure date constraint;

v route constraint;
= fare construction constraint,

- An airline ticket change watch agent (304) further described in FIG. 6. lts
role is to watch the airline ticket change transactions (330) in order to detect
which pricing method is used in a given context. When a pricing method is
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airline ticket change watcher agent (304) shown below, and stored in the
15 airline ticket change memory: (303), also shown hereafter. As soon as

\&%Sz%%‘%&% linked to a unique pricing method, it inherits the

correspondglng pricing method score from it. Purpose of the vatikian e ?

discriminate between potential solution@sharing same fare amounts but
with difégr,ent attached change restrictions. 20- An airline ticket change

] ge
meniSRF (5DBPRHGERYSEAS obttif A¥GRFRAE R BiResaforhiaRyferity score

streanupeiated ito tiherehrangsoliarsaickonsathichsge handied tyndhe it is saved.
syst?mi It.i fur;p&r e%crlbed in FéG. 5, Pu%ose of the memary is to lin

popularity sE6re Ko IRRES N HEragRAT TS GRUIFBIGRYTetRoR ! et of

givethedramsachibescontext is determined by a set of key 25parameter

values ingjedingaa;, garyiel consirgint., QQIES%Q@?&% t%%%aﬁyencﬁtéaé%ne ticket

passenger departure date constraint; route constraint;

oA ieneshsadiner K9 Arlivertiokdbereimpgwaenhsigérm($0ad) shown in

firihes desqriird BuEIG: Sofisiple is to watch the airline ticket change
transactions (330) in order to detect which pricing method is used in a

given colt@xXfs\PRsis Prithsgarieirdldtiskely@nd of the changes requested all
2003/058808RCILER2OO TORR1RAIA0 HssddtHBER USR8 Ut relevant

R R e o s B e it =
Wt mageotmatrsiasy/nchronte/cyten dsabsatoifipe transadioret IHG). 4After
' I f d. by the airline ticket change .

R v B R B T RS 5 SR 2 W e

sl beeunsiaien depfaine.: reduced.

Once pricing methods have all been tried the airline ticket change
domain reducer can return the new (reduced) search domain (470).

FIG. & depicts the structure of the airtine ticket change memory (303), a
component of the change constrainer (300) shown in FIG. 3

The memory is organized under the form of trees where roots (510) are
the carriers, i.e., the airline companies. As mentioned in FIG. 3, purpose of the
memory is to establish a link between a popularity score and a given pricing
method, here shown under the form of table (560), in a given context. The
context is determined by the constraints that were set to reduce the search
domain. On top of the carriers that are at roots of the trees, the other constraints
deal with the passenger departure date (520). This constraint consists in
checking if the passenger departure date is before (521) or after (522) the date
at which change is requested. In a simitar way, the third constraint (530) deals
with the flight departure date. Also, route (540) and fare construction (550)
constraints are considered for the context, checking if they are the same or
different,

FIG. 6 is a flow chart of the operations performed by the airline ticket
change watch agent (304), another component of the change constrainer (300)
shown in FIG. 3, aimed at watching the airline ticket change transactions.
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On the basis of the original ticket and of the changes requested all
constraints are activated (410) which allows looping (420) through all

%%@&189 8pric:ing methods. Each relevant pricing method is in turn

instantiated (430) so that new constraints on route/dates, far&S SRE2AHGH2 120
can be set (440). After consistency of sét constraints have been checked
(450) the search domain can actually be updated (460), i.e.: reduced.

Once pricin§ WBIABARIRET RN 15eB rIBRIeS 4R1AS REKBE shamge transactions

15domantreciyicer bararefuiainemnandreducedsearch ARan4diMs are. for
FIG. 5 eepicats ge

e S R S S g acon
merredrieie dig anidert uhden thesfammef tickes shbeteroeim(pl 3 @BRdReussed in
catpers, 1.6y, 1 ili i8S, mentioned | G urpose of ,
e T TR e i bR Sorvet
gRERPEH A RiEtRbAT Retd&hilvnnadeethetitontivs mble (5 60) texaaiveicing
capigdd ThRiseiextis drigrmyBed by thecensts ér’i%‘%""ﬁ(&n?&%ﬁﬁ@e:m the

reduce the search domain. On top of the carriers that are at roots

RN R B RSN Ig0a Wmitiher [saseshies dBpaie bate (BROE, flow

Ttlis CoDSpRiEBNSislS BRMEheskingibhe PessengshisRa S I/R Sciion
bsegore!é521') r afteiy 522) the date at which change is requested. In a
SIITA? wg‘?/, e Y Eohstraint (530) deals with the flight departure date.

Also, roufd5203randsfaneccastiystioiny(fa50eonsteains are cangide@shain of
f%&%g&%@gﬁtmﬁg&l i Gtggé( are the same or different. 30FIG. 6 is a

flow the operations performed by the airline ticket change watch
agent (304 sxemetecomiiundiguot thensitimgeaconstigen ex(3ESY) Bhaworis-way
R | t watehi iding fi r tions, W

b LoDt R 308y B 18 ] Cere R a7 lehd Sheteroute)
SAPRY 005 sredeamhye risrdatbiasecrivaly rasiledopat systessiviities

reakiyiggiseef she Myeniipl Samples ﬁ;?déﬁa@?ﬁ%"ﬂ?dé@ﬁﬂf’wét’sgvme graph

selected. T&}e@foléowin tep (620) analyzes the transaction to retriéve its
OB THTR GHLPSIAIHLSIORR, Bt hh IR 519 6S03) (RABELLIRE s s o
manuégqtm@aieeismmnm@% e@waxterenenleé@cipbiﬁm E}Jéﬁ%‘bﬁ%%bigay after
in i.or not. If not (642) a new record for rrent context an .
B Al BT S Srsaly PRy o2l Alemi e priong
theepupsisdriey)sbetean hespiitingpreteoeisarfiyatgb@aekimbath Bases,
o oharenps@alidRue e A0 L FIEP UL TS PURY S8 AR nuy the

transaction 10 sample can be a
search domain by taken into consideration the change conditions attached to

the original ticket to be reissued or revaiidated. Change conditions that apply in
this particular example are:

- a stopover through E is not allowed

- pm1 cannot combined with pm3

- pmT can only apply on a through fare (A to B)

in which case the (datefroute) graph (710) is reduced as shown (730) and
pricing method graph (720) can be much simplified (740), thus drastically
reducing the search domain. In this example, the only pricing method
considered between A and D is pm2. Following definition of pm2 (100) as
shown in FIG. 1, this means it is not worth loading today fares on the
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FIG. 7 shows through a particular example how the search domain of
change opportunities is reduced. The example of this figure considers

“3} an ggquest for a one-way trip from city A to city B for a given
eparture date (dl). First, a (date/route) 15 graph (710) is prg) é%%&}’&m”
standard fare-driven product to get all d@ssibilities of flying from city A

(711) to city B (712), departing on day dl (713). The graph nodes are the
cﬁflé?ﬁ?&%réﬁ{ 0 UaiiPihe barBE e niksriaiRseLame BilicRe ashing factor

t@htake one or two stopovers (cities C, D and E) and arrive the day after
(d2) A pricing methad graph is also produced (720) of all possible pricing
20methods p%etrh&aé%\n'%wg%ﬂ?c’%Hé?dgﬁ%%&r Dl Betlidet Aandg/gighed)
Tieshthena(7 ibkettthanyéheonstiainéiitis pdpe toiteducessigaificastly dReussed,
sgarch ai t | iderati hange, conditions attache
S e el et o D e N DA  trag s
SHBR MiItRE EaATeoNT BvamplearerES e ietithimrgh Bis actount. In this

allowye t £omBI ' Welaal I r
e e e oy DU TR TR SRS, the
f ’f??OW&f%’ﬁr@hd}?ﬁeﬁ%ﬁeg%ﬁ?ﬁ%@f%%ﬁ@@?ﬁéiﬁﬁﬁfﬁ@@s that the
(Wr@):ttmtﬁ@lrza&%iqalm&ﬁé@ﬂugiméagﬁﬁifﬁ@ dcak%w@D o -tikﬁ%wt%iéféérﬂﬁ’é% ed to
only pricing method consjdered between A and D is pm2. Following
e S TIaS G0 B SR TGO GRS FRESAETGE Aot worth
loading tbtiay asesws ey \il@ 2008038908RETMGR 200EP6RE2 Heecribed in
' 21, - arket, the fares domain is reduced by a .
I e e e Bk g Ui
(ﬁ@@mh@@i@@tﬁwqm 768 aivehedeasis/ béits mesularitysearer of such
Rieviushidsadserdnae gy Gt TRD: tarelhigolinediletelie s
route of thearaphs allows discriminating among two route corresponglng

tBRESERARMISe WhiBRYeMighelexasighe, ieserieon BvBlieighs Tt fact that

(Mokemigneneidiiovalue ST éia 1emisd. K18 sRRArBWE s iR AiRE end-

ticket change constrajner indicates that the direct route A-B is the most.
SttCe S8R0 THISIHIGHAREG! Ot BEMHRIRGaqye In any way the expertise of a

travel agent, ail change cenditions specified by the airline standards are
automatically adhered to as a result of the use of the change constrainer
according to the invention.

As shown in FIG. 8 the airline ficket change constrainer is called sach
time & new level of constraints is considered. At level 1 (810), on the basis of
the date constraints obtained from the change request a (datefroute) graph of
constraints, of kind shown in previous figure, is produced so that a datefflight
search domain can be determined (815). Then, at level 2 (820), on the basis of
the here above graph used as input, the airline ticket change constrainer
produces a pricing methods graph of constraints which allows determining a
domain of fares (825). At level 3 (830), the two above graphs serve in tumn as
input to the airline ticket change constrainer to get another graph of constraints
on fares so that an exploration of selected fares (835) is performed. Finally, a
further call at level 4 (840), using all previous graphs as input, produces a flight
graph of constraints allowing an exploration of selected flights (845) that
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10drive the domain exploration of the fare-driven search engine. FIG.
8 shows how the airline ticket change constrainer described in previous
‘{}g%g@d%&%ed to implement a fare-driven online ticket changer which
oes not require the expertise of a travel agent when a cas BN
such a site wants to change an airline fléket that has already been issued.
This 15tProcess af%ies whichever ticket must be reissued or revalidated.

THIRIEE AP ficket R RO1URRR BropeErevKidRfednd HofiedBEmERY have been
traggfadeentdsithe end-user. Also, since this latter is not assumed to have

in any w expertise,of a travel agent, all change conditions specified

by the aiar?ﬁlinég,3 %tadnéc)?é?tasﬁgree B aﬂéﬁ@ﬁﬁﬁ}%?@a‘%gfaé AITEELICRFTRE jequest
ot therditantye tberistrantien 20aecammling ittt Hus itveritions or toASshYMER ticket
R iline. ti ' is called each time a.new level
et B S b S e T R T BB TR ™ Boent
chnsteanteobesidecsbhy the changeartiuest af(datenimad)ayesief
constraintshqf kgl %P@YHBI?WE@R%YL%%ﬁ%% iﬁeﬂfiggé%?e%%)thgt f?ck% change

date/flight 25 search domain can be determined (815 en, at leve

(8BBTRG (e as sk erbaskie Ay Mapy Ubal ehengRR, A astinbitiskewed.

chiargeEoPstraingr-pasluees @ RrisRg-metindearah aksensiraittscly o the

which alloys {jetermlnlné; a domain of fares (825). At level 3 (830), the two

BT PR SR G T 2 K@ TR S RN Mk e Rtdeslr

to get anlfthbapapheacé ciiostealin8230, orhfargs eptibat anexiferation ahe end-
t e 5)ds. performed, Finally, a furtheg call at level 4 (840),

3%%8 gﬁ%gljév?o&l?sr%g%rg%rﬁé g{iéi n%rb ,_Lf)sr%'a lﬂ%erz]s Ilzfluﬁliqg rlﬁ?rg’r?ggﬁeofacgﬁéqggtgequest

b alseskporabionbyttseleoleeflighes (BaBythd®d0)Q@escribed in FIG. 8.

200810989Q8P GTUEE A0 97 12 O FLUR N PR AASPLARBB g i then

proposed to the end-user once they have been validated (¢
PHIRSRAHE J0& ANgroeasMPilsniesh lgkerithdhgedhejoesohdokiiggup a

tpdheinyestiRmiohh@EesURSEIRAESOs RISAE ALISFaYaldRE AHFSt Rescribed
thaégrﬂgs been p]%?wousl issued without requiring the expertise of a travel
d ; tHJsa 5’3’ cted by the casual end-user of an online travel

site.  Fnhcdtbeserigetiickeiranbennireitieerd{@19)antiskat chanes out.
checker. (920).is first called in_order to verify that changes are actuall

I o R0 SRR T e BT g o on o
iﬁﬂﬁw%@aﬁﬁmémd%)thﬁtheibm%ed waﬁd@iisgmfd@@m’@mm and
tigkGids REMRSIALED set uyg BOARIER 8 %;?é'&\&s%gd?_% %ﬁ%gfﬁgﬂqﬁ%) can

are offered to the end-user (930). From them, the end-user can
fiimeiate acerandefeRaEIWIREY faysbdalstrthirepgantomliike tiokéing a trip

Sra0grig(ARObARssIRREtBTRIR S o 8R! phealtionshliRgNSI SR issued
atf(rzliré% industry standards is then

Computer-based system (1040) can be anything from a stand-alone
computer to a cluster of redundant servers including large or very large
computers referred to as main-frames capable of operating in a 24 hour-a-day,
7 day-a-week mode.

End user (1010) is, e.g., an individual using a personal computer (1020)
equipped with any form of navigation tool capable of accessing a travel site
hosted on a computer-based system (1040} through a network or a combination

of private and/or public networks (1030) including the Internet. The end-user is
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15 proposed to the end-user who is just left with the choice of picking up a
particular solution (960). This process is also automated and further

WQ??&;@R@QQ&Q FIG. 11 and followings. FIG. 10 described the

environment in which the invention is carried out. An online ﬁ&%‘é@‘é‘”f?&?@@?”
according to the invention is implemenﬂé”d on a 20 computer-based

t 1040) of the kind used by travel service providers and airlines
i%%‘%%h(ragf?a@%?wﬁei@fwa' RE0SY IR AR L HEG ARG 1RPIDp eig resources

refritstalyraceqasitiderperform any travel related transaction like booking a

trip or, usipg t nline ticket changer of the invention, changing an ,
alreacl e HORSE PRC ey A & SRR RS EEh BB Sy cking
frohahestdpdsalkticksh puted éootiestemif ecalutodaattcsipy & ameludiag which
'@Qﬁcﬁﬁé&?%#ﬂfi@%@ HeRee %H%t?e%%ﬁ‘a%g%éfémfe?s%%@%bl?h‘?ef diagnostic
operating in a 24 our-a—day,s7 ay-a-week mode. nd user

(M sieseyibad indiliaubl tsisgraniemnenal T(ﬁ@r‘rﬁfmﬂ%rcbmm) @®cker function
q@ppPasbwin RRYdogNiPERANVIIBHRYiItRAPL GRBARIE BHAGRE SR AL BY Bhe ticket

site hosted on a computer-based system (1040) through a network or a

IO BE diRid aAaIsP BUBREURSHRONE t1073m)dRE Sairgahenty informed
Intemes. rEbeane diseniss\WRIRB0SHOBRIOSRE TiER2EA/0e2 188014 as

well a trayel agent in a travel agency remotely using the computer
resourcgghgf ﬁ%%@r r}lgg é? 9.{&3»?“% g% ‘%Iéé’é%ﬁf@égiﬁé) &t ChpfiRyet three
diagnestantystem aimed at checking an already issued ticket in order to

d_etelg‘rﬂ%%(e @ﬁ&l)%igﬁqggunder which 5 particular conditions, the

ticket can be revalidated or reissued. The diagnostic system described in

FIG.TTe thakamprimeiviigvetidket gHiangd checker flectitne ($20)shreemt or a
in Fk%ggadﬁ_@HP‘é&téﬁ{éYif& Pt g{rils@wmcomﬁ&ké 85?6%5#8*}%@ frware

changed prior to actually requesting the changes so that only informe

charBeliedfirisidhalrny Sanrlinee \ertRecyitipleiticcire hangeiqgst)e tickets it

10Thespeaiedditked change dagnasiisnelstemdhbagkismads, ofihiesaver

comr%?rrigpé?:ié %s’tria%ié%td% t%rreetgtee\r/‘gralqtlégzés the reference of the ticket to be
changed (1105), provided by the requester of the change (1102), to retrieve
all the information regarding the issued ticket.

- Anissued fare rule finder (1115).
Based on the ticket reference (1105) and on the information retrieved from
the ficket database (1125) the issued fare ruie finder is able to retrieve the
one or more rule scenarios governing the first issued ticket as already
discussed in the background section. Rules are retrieved from a
corresponding database of rules (1130) directly held and maintained by the
travel service provider or made remotely accessible through its computing,
communications and networking resources from publishers of airline
standards. Each rule contains one more restrictions allowing to determine
the possible ticket change options.

- A decision module (1120).
Analyzing and combining all the refrieved rules the decision module makes
the final decision on what change restrictions attached to the already issued
ticket actually apply. Once processing of the rules is compiete the change
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The ticket data retriever is, optionally, an embedded component or a
component external to the system part of the standard tools and software
»dpplications that any travel service prowder is using to retrieve the
tickets 1t has already issued from a corresponding database?ﬁ%’ 007/062129
Whichever retriever is embedded or external it uses the reference of the

ticket tg be ch 1105), ided by the ter of the ch

(155 TETOe R TR P Pl I RSP RGRSISDChsghown i

issuBtFalé male firser (M'H@)]Z is B@Sheﬁamﬂivtba@ﬁﬁiﬁﬁfﬁw rﬁé %é@gé'd, fOr
the.| ti tri m.the ticke abase (1125) the issue .

e S R e R B L B e v

the fifsingsudiagicretas atendylistussedgrethedbabiigetinitbseetielrr, through

RulepdisUIRKECIRM:A-anurAKERBRANANG faladaes otiles LED) change

directly held and maintained by the travel service provider or m
remBREIY EEEs3isdisRsIRfhtRPEOHpIRTIBERC b ardodterss andhe travel agent

netwerkiag T esoIg R RS ARMEPHAlSheF b &It slandards. %ﬁﬁ?tﬁ%_'iestrictions

contains one more restrictions allowing to determine the possible ticket

chaﬁ&@%ﬁ%ﬁg%ﬁ%%hﬁ%odule (1120). Analyzing and combining all

the retridvegerides ,tlsemfisdi@rersmds;ler@&amm@ fﬂal?hgaﬁiag?w@sfélﬁl@att;cket.
nge restrictions attached to the already jssyed ticket actually apply. _

O L 2 et Eihete i ke aut of Bt Rescid i

200&/03’89&8 PETHEP 2871062 IP9aS ir_estﬁ’[ctdav&s e forywaided (ihl_liég) onong

RUSKAEENANRIBAMESIRLS NI RY U Rl ARIBAUESEHIOLASING is an

example an end-user having accessed, from a personal‘computer, t'the

tPEFEIRR BB Featndaie Mrvidatkd ticket change diagnostic system;

ar adayl AP AbIMARIPEAN BERRH BoHOR N SEPMRK Rg AR

communications resources of a travel agency. Change restrictions are
iﬁte?&@@%"ﬁeﬁﬂ%%ﬁ‘é@é&'%‘ﬁ@grﬂﬁ%ﬂ&ﬁ@é’ﬁ rsgBeaekingra@sto
foernRiiated ticketrebandesieaugstdn line with the restrictions attached to
the E§lﬁg &ic et._ilp eneral, several fare rules are attached to the already
issuedrticket ¥ ﬁé%/ are all driving the reissue process. A limited amount
disdexalmmezbdedve, itipsitrdbtheatasusdolstesrmedeffnd ehsotitisiovddidice (1105)
' f published rules held by.the rule .
O S R TR L ol agriovec

Oaginentchetdatakasef(@agh)portion of the trip and all via points 15-
Departupe §rebRITAIHRIE AR desy I LSS TREISP WP KA SIRRS between
Paris (IATA code PAR}) and New York City (IATA code NYC) is alsc shown
(1150). In this example four rules have been retrieved by the rule finder (1115).
These are rules referred to as X, Y, Z and W (1140). The two rules X and Y are
attached to the outgoing portion of the trip, i.e.. PAR-NYC while the other two
rules W and Z are attached to the incoming portion NYC-PAR. Each rule may
contain a large number of indexed restrictions (1141) which are indicative of the
manner that reissue or revalidation process should be performed.

Based on the first ticketing date, for each change restriction, the
decision module determines the least restrictive one among the set of rules
goveming the already issued ticket. For each indexed restriction, i.e.:
Restriction (i), the resulting restriction is the union of the all corresponding rufe

restrictions: Result of Restriction (i) = U { Restriction (i) }.



10

15

20

25

30

Price of the already issued ticket First ticketing date. As explained
above, this information is obtained from the ticket reference (1105)

whigyided.by the requester of the change and of the correspolp%g%

retrieved 20from the ticket database (1125). A simple example ot?(éﬁn2 129
already issued ticket for a round-trip betiveen Paris (IATA code PAR) and

New York,City (IATA cade NYC) is also shown (1150). In this example
fou\:vrulesl;f H@\}/@éﬁé% oﬁiﬁmquﬂgﬁ?ﬁﬁaﬁﬂd@ 199 5 STHEQD &R pkd set of

refemed fiocashXnie ZeaiitWn(d t40)bd hetiwastiieshé apgu¥aee 22, to the end-

%@g;}ﬁq&%’w&c?%éqgmg &or%i%@@f thent{jp, i.e.: PAR-NYC while the other
ed [

o Tules W and 2 are attached to ﬁ%em'coming portion NYC-PAR. Each
rule may Eorabiraulasgetnuriaercafliosiexed| FastiatiohRdddidddwhich. are
indicative of the manner that reissue or revalidation ﬁrocess should be

performed. BasdttoH i Fetticken ) datsasribat Repiaigenétriction,
th@j&@dﬂ%}@ﬁe’%ﬁé#ﬁa@é&ﬁﬂ%ﬂ@?%ﬁﬁﬁ;d@%ﬁ%@gﬁgﬁg‘é@&@ﬁﬂm Wasthines

of rules governing the already issued ticket. each indexed restriction,

i LA AENEE IR ASSIARPPestriction is the union of the all
corresponigingheiig s estiationss Reswmel Restigdiontsr HdResHisher{bn on
} §,\1/V 2008/(%?%908P T/EP2007/062129 16 This operation is

pmér ormed 10Fe: cﬁr&oanﬁgcrrééﬁiction so that a set of informative change

restrictions cainshe retawertido fhve iceigué'ster, i.e., to the end-user of the
webg&get%q{%q gﬁ%ﬁ@se g%ﬂ{éggé%l}a??ult sent to the requester = Result of

Restriction (1 esult o fiction (2),Result of Restriction (1)1
Adofierigiie glrangasnigiet fiekenehaselttiagpostidryistéin (1100)
detegpnines if any penalty charge has to apply. The change
restrictions returned to the requester include information on what is

PIRRRIBEoPHSE, d@riioragURKEG cAstigkalehner tomitassiesterds well
tiskehehanges HerouIRROLINMge options. Hence, revalidation or reissuing, if

indeed permitted, can be conducted in a more efficient way and delivery of
changes expedited by an automated process that does not require the skill of
an experienced travel agent.

FIG. 12 describes the steps of the method for checking an already
issued ticket prior to actually requesting a change.

Process is initiated by a requester that wants to change an aiready
issued ticket (1210). Requester is thus expected to provide the reference of the
ticket to be changed (1211). Then, the automated ticket change diagnostic
system is invoked (1220} to determine, as explained in FIG. 11, what change
restrictions actually apply to the reference ticket. The set of change restrictions
are forwarded to the requester. Once requester has received them he/she can
invoke & website decision module to interpret the change restrictions (1230). If
reissue or revalidation of the ticket is not at all permitted (1231) requester is
immediately informed that no changes are possible. This also terminates the
transaction thus prevent requester from uselessly attempting numerous ticket
changes that would all fail.

If reissue or revalidation of the ticket is indeed allowed (1232) the
website decision module (1230) helps requester making a decision among the
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are route changes permitted, not permitted or restricted? etc. Therefore,
prior to actually requesting a ticket change, the requester is well 15

wibiRunedpkthe possible change options. Hence, revalidatiop, of £8isghigy 5

if indeed permitted, can be conductedjn/a more efficient way and delivery
of changes expedited by an automated process that does not require the

kill of, i t t. FIG.12d ibes the st .
e R B A SRR Gl T ATy Sy Tousle
rege e harkafge.in FIRrotRsS emitiatedhby medquEstertTanwesitcin be
e E M HBB ety of
SACPIGHEY tRYCTeFHAWYe SiRemcdlic dpstaVEITHNBKEW® (19i28)¢oor revalidation
dRiEMinRrAsiRXPgiaeddn. Fifpel bihat fhangeaipsiristians affuabscrived

apply to the reference ticket. The set of chan%e restrictions are forwarded

B IHE FEER LRI WHTSE FRE RYSRIURHY fvs(e dnp ERsHEISHB ERMHRAIRE ( 260)-
website geGisignimersleseririespret e shangrterticlinge(4a38)offtions and

AT LETR AU AR o o BLEL 0 BEBIE o0 Higp 1 BErersl tis
tevkeim Hteddhe 30ranshgime thisppreveat tbgussiarfronhesplesshyal computer
' [ d all fai : ' .
SRR RN 5 ol e o
mied uteh @2 80 lirilsy edg vestdemakingpa décisibawha@sgmihecav@cted to the

?c%%%ﬁa%%@r%%289%%%@%@%‘&%&%&%%@%&%3@e on

example of such a website decision module is described hereafter in FIG.

m

Pﬁhﬂgé?f,aaﬁuﬁmﬁéd reissue request can be submitted (1240) to the

online tickebeganger 2RO} WiBlka3aeshry Fabiiyf-apmpieliBen PARIS and

mws§5%|%%$II rul%?1 ov{ginln the reissue or revalidation 5 have_r h
firSEEHe ke THEShIMe fitket dn&XGEMIREYiSRS§ L& IFEgwn of how

peateskessthieneqrist aydieyenitaiy fedviaich theh sesidt d@athesaquastem, are

Fl 3 illustrates thr f amples how the ch
iR L R A AN TRE SRRl agen
changeting garmket] chizngtkes the form of a web page displayed on the

screen of{hespRIRANG GRIPULEE LA ERUELSS MABY, ASHSERISY (1310)

travel site to request a ticket change. It Is as well what is displayed on the

R iier'ay agals &yentEeHrcEeitRetdsriintimernsolrte’d veadiavesans
ageney anfhleabrENgA dakelchrno ombehmahmausiaaiecalls the main

characteristics of the round-trip to be changed, i.e.; origin, destination, dates,
etc (1312) for the outbound and inbound segments of the trip. The change
options are dispiayed on the right (1320) including in this example the
possibilities of reissuing completely the ticket, changing it (i.e.: revalidating
some of the flights, dates and times) and changing route.

in the case where no change is permitied all options are obviously
negated (1314) and no further processing is possible. To the confrary, when
some of the change options are positively marked, e.g.: (1330, 1340, 1350), the
displayed window is an interactive page where links to other web pages allow to
further process the change reguest. Hence, positive marks are all, e.g.,
hyperlinks to other pages of the web software application end-user or travel
agent are currently interacting with to change an already issued ticket.
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Through the same simple example of a round-trip between PARIS and 15
NEW YORK CITY used in FIG. 11 exemplary cases are shown of how

Vg&s}&&t}i&g 8forwarded by the automated ticket change diagnostic system,

are presented by the online travel application to the end-usef DF tragd7/062129

agent requesting a ticket change. In re§|§onse to the ticket change request

a,window is displayed (1310) 20 by display means (even if other kind of
nSHRERESI PR 450 nBRsIS AlBid e arresen®R idplementagsier of the ticket

cofehigatiosseiviy @RiasaMenYshahesals e malnchapeiensiesi W8ected
ros %dn-trlpt .be changed, i.e.: origin, destination, dates, etc (1312) for the
outbodnd ard Tnbound segments of the trip. The change options are
displayed\dartiaivight (L320Einciuking ethisiexempleyhacenrssipiities) of a
of.reissuj ticket, changing, it (i.e.; revalidating some of
Ry O T s e ¥ e e Vet o
chihgEesepenpited andpmisesiatecosticigrmeghirr @ 3dvanchopup window
funthes PLIcessing &3 RPSSIRIA; y he change
oleptions)oare positively markegfsg%s}%?l%%%%{%z&%’ %é%(%?m%@ 'lsp gy\?g ver a
vHRAGYEE @ interactive page where links to other web pages allow to

further praoesseis: ¢haieR 'RIUASHdTEACS, BORIHYSRAkS AR alheGester the
hyperlinks to other¢) es of the web software application end-user or
e Rl

El5e RS HRR IR R RA o PG b BB i#Ssiiagd by the
tiauei]mm ﬂ@@&%ﬁ&&%@%ﬂz&%&@@?ﬁ@&@@ftﬂaghlﬁv%rrﬁﬂ@ﬁlia?_ﬁ ;m@ﬁm%ofce
nted to the requester. of the ticket change possibly showing
aIgcr){pﬁﬁggﬁgyrésgtr%%%sthgl%E%o%%/ﬁ?ﬁ't h?&er@t%ldeéggn gsog%}ﬁred enough
Altiamagitieny grodityoonaiis, wimgetickedhmaydsiggesrtiscopetiiagof @9 can
' olg) rently displayed page carryin
e e Al Y, i BERs i gome by
G i dolvestiok dA3 e teetnathehrsigplalrs whisboreas ¢hesoniine ticket

(8844945 PRURCREF JRESHMGIMErk M¥RichsvVRLMEthR is %m%e%ﬂmon is

communjcate to the requester the 10 possible change options a
(ERHIBRO IR FRIReBERTortdRAinEd 5 e ArBRtalen Mekkindhariipld of the
hageiottioBystaroire dpviention an informed choice can eventually be

done by this latter. When requester has gathered enough information on

the possible changes he/she may exercise a choice and can decide to
proceed with a particular change option. In general this is done by 15
activating a hyperlink (1371) to another page. In which case the online

ticket changer previously discussed is called so that a ticket change

solution is returned to the requester that best fit his/her expectation within

the field of the possible offered change options.



19 WHAT IS CLAIMED IS: 1. A fare-driven search engine aimed at
identifying low-cost travel opportunities characterized in that it includes a
system for constraining an input search domain of change opportunities
provided by the fare-driven search engine while reissuing or revalidating
an already issued airline ticket, the sygtem further including a means for
reducing; and a means for valuating, said means for reducing being
arranydAdr ISutting! et search domain of change opportunities on

1. Wadestrobeanme-condiians sedn aaliady rshed Aokt ANt S8l ies
means for valuating being arranged for: weighing the change opportunities

chayatie Tead B dnaldripcisipain systeradhmagaliaainean Hoel sesirthdomain
of deanain of shanssiePpaiktiesy tﬂ?@%@ﬂl@é‘ﬂ%&&ﬁéﬁ@:ﬁ?hﬂﬂ'@%&%ﬁng
r

travel(%)tportunities meeting all change conditions of the already issued

o fiekal ﬂ%eagyﬁ%%%ﬁf%'f GaHRY AREIRINESY Hasysvalugting igciuding a
meargfingthestiiangel cppedusitesentigmgasis of pricing method
larity scores uypdated in a ticket change memory by a ticket change |
R P R e AR ey s emnain o
Thazystempoftlaitied wheheinkthe chdnge agadiionstineiudestangardiready
%L&i@ m%t ds. 4. The system of claim 1 wherein the input search
of C

domain ange opportunities is produced by a conventional fare-driven
sl grigngernefahedasivpfwiicketcingrgefsequest issued by an

GRelgRg Bh4G SrRIERpoBr N SY PO MARIEIRINE [odkicsd
valued search domain of change opportunities returned by the

EBHARHIAIAgaYLEath varsSeRIGh sloaRiwes chaagsppopitityitespatible
\Widréhe, chrsamgonaiions setdp theiglieasly issyer dokshuRibReRYSIRY an

of claim 1 wherein the search domains of change opportunities are

GREISSLPOARNSe HiePHeasiersueddigsts and pricing method graphs.

2. T8e’sydtesysemighcirimteiamiuding adisked dbanga @irekes tlishing the
h check if thl%valreadé is%ued ticket is permitted to be changed and, if _
AR WRASH S OB RERE ChBRGEDRIRIRSY oPHIREDsRSAISS dafAted in

a tinkeireinaihgetioketchpmyexhierkerdsany e wiemamdmsiemder 8BaIRGange
trar?ié@!fc?r@)ﬁé%%ﬂ? irli%a tick teR_(ior to having a requester submitting a
C of ]

ange reques fe SIrea y issued airline ticket, the automated system
3. Coenpyiien: of titkiot datdeetire e misangfaoretieviadn olitheastiekebrd pricing
melgigrence provided by the requester, the already issued airline ticket from

_aticket database;
4. The system of claim 1 wherein the input search domain of change

opportunities is produced by a conventional fare-driven search engine on the
basis of a ticket change request issued by an end-user of the system.

5. The system of claim 1 wherein the reduced valued search domain of change
opportunities returned by the constraining system atways includes a lowest fare
opportunity compatible with the change conditions set in the already issued
ficket,

6. The system of claim 1 wherein the search domains of change opportunities

are organized under the form of date/route graphs and pricing method graphs.



an issued fare rule finder means for retrieving , from a rule database, one
or more rule scenarios applying to the already issued airline ticket and
governing what changes are permitted; a decision module means for
combining the one or more rule scenarios into a set of permitted options
and restrictions to be delivered to the requester; a notification means for
informing the requester about the se¥®f permitted options and restrictions
7. pither sy stetually mu;esptmz@@@aaqa:mtﬁl{aﬁgd @%@@éﬁiédjﬂﬁiéiclstﬁéﬁ% if the
e already issued airline ticke
a*%c L DR S o8 s CRe g ot s toe
&JEBAP SIRYAIM-8 wherein no change of the already issued airline

8. frmmsm@mmnfe@lauml7Twaamm§&@w&wk@%@%aﬁlemq&ﬁ@%ated
r afj erformin nion of all similar rule
Sy%&é@%&ns rom allo 8 % g’rgr%%raé”rib & sgg(narpcg o {5 WG &drrgester
sulugiting ﬁh@ﬂéﬁﬂ@.ﬁewm Hieriiesdppepusdiffitiont tiokaledheentdwhated
sydheratreaglyisssged airline ticket. 13. The system of claim 8 wherein the

The din
R e N 2 e S P iy e b
ﬁaaé@oqaﬁ%%maﬁ@%)s@aw@t@w%@mﬁwomaaw@@mat@m
@mhs@md)ﬂ’ak@ it eingeb m@@m@rw%az@ﬂwrkrw@yrawwci%@&%ne or

methad for eissuin r revalidatin
an area ;g{géuéﬁ% r%ﬁéﬁéﬂ‘éi in 5 akrgaoéf\(v'ss%% eh gﬁ ﬁ% Ogglve?nmg
SRS a5R-BEsPREVEI®Shportunities, including a system for
@uetrmmmummm@brmwmmfgch@wgﬁé)@para#@mﬂ@ BEQAEREDMNO a

TR e RS PR e ssbers
fheaifisaoR steameKer: Ehing the crrapsisppiruritee skthef permitted
repticesl sedrebstomain pRdratiraigayodurrdiaes saariedemaikehay
anae ARRYHINEES.
9. The system of claim 8 wherein changing the already issued airline ticket
includes : reissuing the ticket; revalidating the ticket; changing route.
10. The system of claim 8 wherein no change of the already issued airline ticket
is permitted.
11. The system of claim 8 wherein combining the one or more rule scenarios
inciudes performing the union of all similar rule restrictions from all of the one or
more rule scenarios.
12. The system of claim 8 wherein different ruie scenario apply fo different trip
segments of the already issued airline ticket.
13. The system of claim 8 wherein the notification means comprises display
means.
14. The system according to any one of the previous claims implemented as part
of a travel web site hosted on a computer-based system and made



thereby, allowing to offer a set of low-cost travel opportunities meeting all
change conditions of the already issued ticket. 16. The method of claim
15 wherein said weighing step includes the further step of: getting pricing
method popularity scores updated in a ticket change memory by a ticket
change watcher agent from actual change transactions handled by the
travel system. 17. The method of cldim 15 wherein the change conditions

aCGHERIRE StanBAr@ PRdRE ndtbasraw THetmslifodrepuineL Baiverkinin any

cotifisiriapuh IgaetAe BANRRIMRIRAPRREUNIties is produced by a
C nver%i]ona fare-driven search engine on the basis of a ticket change

15140 BSHSELE 555 DA E7 6 R VAR sPRaRY BsUeReakibiRotickpt in o
fareldiinetb wherein @n@if@@ﬁ%di@e@ﬁmeQOW&@étclw_ op.pgrtu nities,
. tuniti t d by the ticket change constrainer always includes a
L B SR, SR e g odonc
oppiréisrifiesgureditiekichy Bte Tl'dre-matbnd;@éudaiﬁh@&wfmfz&i@rmﬂgﬁefarch

d ir OpROItUNIt] re Qrganized under. the form o .

d%t}g?%ﬁ?g Egﬁggﬁlg%n pcﬁlcé}li{néérﬁ% 0 ?ggﬁéﬂg? SRR RS o aftRSiE of

iflangsyahediielimiriry dtepadfeatip dséngdf tlhheeatiready issued ticket is

j E%@ i itted: ing.c e,options, 22 22.

%g@hﬁﬁ (;tgé;f%claim Zsigw eréifgl%%reg}ls%ﬁg %é;&éﬁ%ggg%gg%%gﬁisé%g? isaérlljaezd

tEREf UG BriSEsI Bk ARy Baaket risfateincef febangaempestenitetmitting
thelBBickRIwA{grRN6Edp RSP m@%@é&%&h&%ﬂﬁﬁ%@%@é@% 208 inge

submittg{g step including the further steps of: retrieving the already issue
r

CONCUNRRS O BGIRY SRRV P HBRelf€ s cenarios applying to change the |
16 Alieadycisrirditickat domineREnRAIPIRYAhHENALY MORIBYIRCANMIISstep

of intnﬁ a set of permitted options and restrictions; delivering the set of

SEHIE Y S EoALRRA - 2ORIIREIRS 36 9fRSrERtaRs: 128, e hfitABacomemory
by sltirke? Zleamgeristtgibe sieps ©m actual change transactions handled by the

fravel system.

17. The method of claim 15 wherein the change conditions include standard
pricing methods.

18. The method of claim 15 wherein the input search domain of change
opportunities is produced by a conventional fare-driven search engine on the
basis of a ticket change request issued by an end-user of the travel system.

19. The method of claim 15 wherein the reduced valued search domain of
change opportunities returned by the ticket change constrainer always includes a
lowest fare opportunity compatible with the change conditions set in the already
issued ticket.

20. The method of claim 15 wherein the search domains of change opportunities
are organized under the form of date/route graphs and pricing method graphs.
21. The method of claim 15 inciuding the preliminary step of: checking if the
already issued ticket is permitted to be changed and, if permitted: offering
change options.



interpreting the set of permitted options and restrictions, the interpreting

step including the exclusive steps of: informing the requester and

terminating the transaction if no change the already issued ticket is

allowed; or letting the requester know what options are permitted and

what restrictions apply to change the-already issued ticket. 24. The

method of claim 22 comprising: issuing to an online ticket changer a
22. i geetbaasdiGlaime it aigipéhmitied 6p6oESIERE PesBiarshsiaptigket
corfpihealready issued ticket, the issuing step including the further of:

sending to the requester one or more compliant travel change solutions.

setaDaR G ORIRRR IS TR RISHEHRErpreting step invokes a
eauesRElecsinaodis topresenifo Ahaoraaurstarie sabakpemailiesktic

options and restrictions associated to the already issued ticket. 26. The
SRR T EH 4 et A0 U e b ir St destictons are
faittiwri myaehenikdddthestegligsket:including : hyperlinks to further web

es;: clickable and rollover links to display. popup windows. 23 27. The
RS e R e TR AR R Aleagetee

éindgbopup windows include a means for calling the online ticket changer

%B%B%Yﬁgo[zf%osre@%‘ifeﬁ"%i%?t%8}’5'& %%%r?é’#%oﬂﬁodeaﬁ%%‘%egftﬁéﬁ%itted
requestef. 28. A’computér program product stored on a computer
RIS @ stoiegfei¢hiedium, comprising computer readable code means for

CRUSHIhELIRASLORE RAMRIEETJ0BRE 3 tae Matbad of fiRlsiina e,
revalidating an airline travel ticket according to any one of the claims 15 to
23.Jkhe method of claim 22 comprising the steps of!
interpreting the set of permitied opticns and restrictions, the interpreting step
including the exclusive steps of:
informing the requester and terminating the transaction if no change the
already issued ticket is allowed; or
letting the reguester know what options are permitted and what restrictions
apply to change the already issued ticket.
24. The method of claim 22 comprising:
issuing to an online ticket changer a change request in line with the permitted
options and restrictions applying o the already issued ticketi, the issuing step
inciuding the further of:
sending to the requester one or more compliant travel change solutions.
25. The method of claim 23 wherein the interpreting step invokes a requester
decision module to present {o the reguester the set of permitied options and
restrictions associated to the already issued ticket.
26. The method of claim 25 wherein the permitted options and restrictions are
further presented to the requester including : hyperlinks to further web pages;

clickable and rollover links to display popup windows.
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27. The method according to claim 26 wherein any ones of the further web pages
and popup windows include a means for calling the online ticket changer and
have one or more compliant travel change solutions delivered to the requester.
28. A computer program product stored on a computer readable storage
medium, comprising computer readable code means for causing at least one
computer to operate the method of reissuing or revalidating an airline travel ticket
according to any one of the claims 15 to 27.



