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“Oniine travel reservation system and method delivering

restriction-aware trave! opportunities”

FIELD OF THE INVENTION
The present invention relates generally to the field of online travel

reservation. It more particularty relates to a method and system to enhance the
offering of travel opportunities, including low-cost travel solutions and other
more flexible fares, to the end-users of independently controlled online
reservation systems.

BACKGROUND OF THE INVENTION

Oniine reservation sysiems such as the ones deployed by airlines

companies and various travet service providers including the global distribution
systems or GDS; i.e., any of the few companies serving the {ravel industry such
as AMADEUS, an European based world-wide provider of travel solutions, are
fast, convenient and very cost efiective. They aliow end-users, i.e., fravelers
and agents of travel agencies, to quickly book a irip through the various travel

search tools made available by the travel service provider to which a travei
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agency is affiliated or to any online travel service end-user has access over the
Internet. Available 24-hour a day these oniine reservation systems are
accessible from all over the world providing to their end-users a compilation of
low-cost travel solutions for a requested itinerary.

in a very highly competitive business such as the one of the airline
travel industry, the travei search tools that have been deployed by travel service
providers are essentially designed and tuned to deliver low-cost solutions to the
end-users. Indeed, for mény travelers, the prime discriminating factor for
choosing a fravel solution remains the cost. Hence, to have a chance to be
chosen any airline must always have an attractive offering of low-cost travel
solutions. However, to remain profitabie in such a competitive environment
airlines must at the same time carefully contro! their operational expenses. It is
crucial for them to be able to sell most of the seats they are offering at any point
of time since their profit margin becomes positive only after the actual seat
occupation rate of the carriers they are operating reaches a high mark generally
well above half occupation. As a consequence the pricing policy of any airline is
a very sophisticated and complex matier. Many fares are published addressing
all segments of the market and all sorts of customers (typically, leisure and
business travelers) in an attempt to best fill carriers however not solely with iow-
cost sold seats.

Low-cost published fares have often stringent restrictions attached fo.
Typically, low-cost fares are round-trip fares imposing constraints such as a
minimum stay at destination possibly including a Saturday night. .Aiso, those
fares are often non-changeable and non-refundable. Because fravel search
tools are mainiy tailored to first retrieve low-cost travel solutions, only those
fares tend to be dispiayed fo the end-users of the online trave! sites mentioned
above. Generally, travelers are bound to exercise a choice among a list of low-
costs travel solutions while selected airlines may aiso propose fares with fewer
restrictions, yet sold at higher prices, that could greatly contribute fo increase
their profit margin but which are not however readily displayed.

A notable exception to this is however described in patent appiication
WO 2005/055099 ‘System and method for processing a price information
request’ infroducing group of fares, i.e.: fare families sharing the same level of
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restrictions so as to broaden the offering of travel soiutions, making visible to
the end-users many more opporiunities which are a strong incentive to buy &
more expensive trave! solution carrying fewer restrictions. The concept of fare
families used for upseliing the travel products of any airline company (100)
requires, as shown in FIG. 1, to set up and maintain a database of fare famiiies
(110). As described in the above patent application this is well adapted o
promote airiine travel producis on their own web sites (120) because fare

families are defined by the airlines themselves. However, the fare family

database requires the definition of group of fares by market. Each fare family

‘carries a level of restrictions {e.g., as already mentioned, tickets issued with

some of those fares may be non-refundabie and/or non-changeable). They
must be associated fo a list of fares published by the airiine. This link may
become heavy to maintain and inappropriate when the definifion of the fare
families do not only concern a single distribution channel, ‘ie., the direct
distribution via the web site of the airiine, but must be extended to many other
distribution channels via all the web sites of various travel agencies and other
online travel service providers (130). Indeed each travel service provider has
generally its own negotiated fares with the airliines. Because the definition of
each fare family is based on criteria such as & fare type code, a commercial
name, a booking code, and.so on, all the specific fares targeted by a fare family
need to be individually specified. Hence, defining fare famiiies for each
distribution channel (independent fravel agencies and travel service providers)
would réquire from the airline to have to replicate and to tailor the definition of
the fare families in the databases of each distribution channel (140).

While the concept described in the foregoing _patenfappiication is best
adapted to a single distribution channel (typically, for the own web site of an

airline company) there is a need for a system better suited when a piurality of

 distribution channels must be considered. -

‘Embodiments of the present invention seek to describe a system that
retains the ability of promoting and upseliing all the travel products of an airline
company including not only the attractive low-cost travel solutions but also all
the less restrictive, yet more profitable, alternatives while not requiring to have

to set up and maintain a database of fare families per distribution channel.



Embodiments of the present invention seek to describe an online
reservation system that dynamically and automatically model all the published

fares into fare families sharing common restrictions.

Further objects, features and advantages of the present invention will
become apparent to the ones skilled in the art upon examination of the following:
description in reference to the accompanying drawings. It is intended that any

additional advantages be incorporated herein.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there is provided an

online computer reservation system comprising: one or more programmed
computers, the one or more programmed computers providing: a database of
published fares; a database of rules attached to the published fares and
comprising at least one fare restriction selected among an advance purchase
date, maximum and minimum stays at destination and wherein booked
reservations are permitted to be one of refundable and changeable with or
without-penalty; a fare family solver comprising: a generic partitioning fare family
database holding attributes of each predefined generic fare family and aliowing
to determine to which generic fare family the published fares belong to, said
attributes comprising restrictions selected among an advance purchase date,
maximum and minimum stays at destination and wherein booked reservations
are permitted to be one of refundable and changeable with or without penalty,
the fare family solver further configured to categorize the published fares into
sets of predefined generic fare families by matching the fare restrictions
comprised in the rules attached to the published fares with the restrictions
comprised in the atiributes, wherein each generic fare family has a single
definition valid for any one of a plurality of users of the reservation system.
According fo a second aspect of the present invention, there is provided
a method of categorizing travel solutions from a database of published fares,
comprising: using a database of rules attached to the published fares and
comprising at least one fare restriction selected among an advance purchase

date, maximum and minimum stays at destination and wherein booked
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reservations are permitted to be one of refundable and changeable with or
without penalty; and using a generic partitioning fare family database holding
attributes of predefined generic fare family allowing to determine to which
generic fare family the published fares belong to, said attributes comprising
restrictions selected among an advance purchase date, maximum and minimum
stays at destination and wherein booked reservations are permitied to be on of
refundable and changeable with or without penalty, the method comprising:
getting via a programmed computer a list of fare families matching a current
travel request from the generic partitioning fare family database: for each of the
fare families and for each published fare; selecting via a programmed computer
the published fare if the fare restrictions of the attached rules fit the restrictions
of the attributes of the generic fare family; wherein each generic fare family has
a single definition valid for any one of a plurality of travel websites sending said
travel request; linking via a programmed computer the selected published fare
to the fitting generic fare family.

According to a third aspect of the present invention, there is provided a
method of processing travel search requests of end-users comprising the steps
of: using a database of published fares, using a database of rules attached to
the published fares and comprising at least one fare restriction selected among
an advance purchase date, maximum and minimum stays at destination and
wherein booked reservations are permitted to be one of refundable and
changeable either with or without penalty, receiving via a programmed computer
a plurality of travel search requests from a plurality of travel websites, defining
via a programmed computer travel solutions maiching each travel request and
quoting the travel solutions according to the published fares by means of a
travel search engine, having the travel search engine invoke via a programmed
computer a fare family solver to categorize the published fares .into sets of
predefined generic fére families on a basis of the rules attached to the published
fares, the fare family soive_r comprising a generic partitioning fare family
database for storing attributes of predefined generic fare families, hoiding
attributes of predefined generic fare family allowing to determine to which

generic fare family the published fares belong to, said attributes comprising
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resfrictions selected among an advance purchase date, maximum and minimum
stays at destination and wherein booked reservations are permitted to be one of
refundable and changeable with or without penalty, said attributes determining
to which fare family the published fares belong to, wherein each generic fare
family has a single definition valid for any one of the travel websites, obtaining
via a programmed computer a published fare from the database of published
fares, obtaining via a programmed computer from the database of rules the
rules atfached to the obtained published fare, accessing via a programmed
computer the generic partitioning fare family database; comparing via a
programmed computer the fare restrictions of the rules of the obtained
published fare with the restrictions of the attributes of generic fare families,
detecling via a programmed computer a matching generic fare family,
categorizing via a programmed computer the obtained published fare as
belonging to said matching generic fare family, determining via a programmed
computer to which generic fare family the fare of each travel solution belongs to,
and returning via a programmed computer a response to each search request to
a user of the corresponding travel website, said response comprising quoted

travel solutions categorized into fare families.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a state-of-the-art system best adapted to a single distribution

channel such as the dedicated website of an airline.

FIG. 2 shows how the invention enables an airline to promote and upsell all of
its fares through multiple travel web sites by dynamically defining fare families.
FI1G. 3 described the fare family composer aimed at providing airlines with a
means of defining families of generic flexible fares.

FIG. 4 shows the fare family solver used to categorize the available fares into
the defined set of fare families.

FIG. 5 shows the steps of the method to associate the published fares with the
airline defined fare families.

FIG. 6 depicts a fare search system according to the invention.

DETAILED DESCRIPTION
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The foliowing 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 shows how the invention enabies an airline (200) to promote and
upsell all of its fares on travel agencies and other fravel web sites (230) by
dynamically defining fare families.

The invention defines implicit links (240) to the fares (210) instead of
the explicit links that were manually created in each fare family database of the
previous art shown in FIG. 1. Hence, fare families (220) can be automatically
established which match all the new fares created by the airline without
requiring any updating of the definition of the fare families themselves. The
number of impiicit links (240) is however an exponentially growing value
depending on the number of fares actually published by the airline and of the
fare families considered by travel agency and other travel web sites (230) to
which fares need to be dynamically associated. Indeed, aliogether, the airline
industry pubiishes a huge number of fares that may be updated several times &
day. Also, the online indirect distribution of fares may concern thousands of
independent webs sites of the kind shown in FIG. 2 (230). Hence, billions of
implicit links (240) between the fare families of the travel agencies and of other
travel service providers (220) and the fares published by the airlines (210)

would need in practice to be updated.

To get around this probiem FIG. 3 introduces a fare family composer
(310) aimed at providing airlines with a means of defining fare classes, ie.,
flexible fare families. This component offers the possibility of defining a finite
number of generic partitioning fare families without the need of having to
enumerate all the existing fares. The defined generic fare families are then
stored in a single generic partitioning fare family database (320). Composer and
database are, e.g., housed by a GDS (330) such as AMADEUS. GDS8’s provide
world-wide travel services on behalf of their affiliated airlines (300). GDS's have
large computing, storing and networking facilities {340) capable of supporting
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many airlines and a iot of their remotely located clients, i.e., the travel agencies
and the online travel service providers previously discussed. Updating may be
performed in real time without interfering with the running travel applications.
Any new fare defined by an airline is associated with the appropriaie fare family
as soon as it is pubiished. A single definition of a fare family performed by an
airline is valid for any affiliated travel web site.

The fare family composer provides airiines with partitioning control over
the published fares independently of their definition and independently of the
travel agencies and other travel service providers. Hence, the specific data
characterizing the fares such as the commercial names and the fare type codes
need not to be considered. The travel service providers having negotiated the
fares need not to be considered either. The definition of a fare family is based
on dynamic fare properties, i.e.. the fare restrictions. Resftrictions are defined by
the set of rules a fare is associated with, e.g.: the advance purchase restriction,
the maximum and/or minimum stay restrictions, the possibility of being
changeable and/or refundable, etc. These restrictions are the key elemenis
which define the flexibility of fares. Usually the most flexible fares have no or
few restrictions associated with but are obviously the most expensive. On the
contrary, the cheapest fares have a ot of associated fare restrictions. The fare
family composer thus enables the airlines to specify the fare families on notions
which are meaningful for the end users, i.e.: the restrictions which define the
different fare levels. Also, these notions are shared by all the airlines
irrespective of the myriad of commercial names and codes used by airlines for
characterizing the published fares.

As an example, FIG. 3 also shows, under the form of a window (350)
displayed on the computer screen of an administrator (340) of the reservation
system, a set of three fare families defined by an airline for the Europe-US
market. The three generic fares are in this exampte: Economical, Refundable
and Changeable (352). Each fare family is associated with a set of fare
restrictions which are the attributes to determine to which family a published
fare belongs. They are displayed (356) when the corresponding fare family is
selected (354). The defined set of fare families implies for the fare search
engines to have to retrieve travel solutions in each family:
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— Economical: the fares of this family include the cheapest fares published by
the airlines. They are not authorized to be changed or refunded.

~ Refundable: as the name suggest, this family is comprised of the class of
fares which are authorized to be refundable however with a penalty.

— Changeable: the fares of this fare family are changeable or refundable
without penalty and are thus the most expensive fares published by the airiines
since they have no associated restriction.

FIG. 4 shows the fare family solver (410) used to categorize the
available fares into the defined set of fare families.

This component integrates the pricing expertise which evaluates the
flexibility of a fare so that to associate it with the appropriate fare family. Inputs
of this component are the list of published fares and their associated rules
(400). in output (430), the fare family solver returns the list of fares and the
defined fare families to which they belong. To achieve this, the fare family solver
accesses the generic partitioning fare family database (420) which contains all
the fare families defined by the airline using the composer previously described.

FIG. 5 shows the sieps of the method to associate the published fares
with the airline defined fare families.

The process starts by reading (510) the generic partitioning fare family
database shown in previous figures in order to retrieve the relevant fare families
for the end-user request. Fare families are organized by markets, e.g., the
Europe-US market shown in FIG. 3. Only the markets involved by the current
request need to be considered.

Then, the process loops on all relevant fare families (520). Each
published fare given in input is then scanned and analyzed in order to check if it
corresponds to the matching criteria of the current fare family (530). The
matching criteria are the fare restrictions defined in the fare family database. It
is the fare family solver shown in FIG. 4 which compares the restrictions of the
current published fare with the ones of the current fare family. Only the relevant
fares are kept and categorized as belonging o one of the current set of fare
families (540).
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The process ends once all published fares and all defined fare families
have been analyzed (550). The list of fare families matching the request and the
list of associated fares are then returned (560) to the end-user and displayed,
e.g., as shown in FIG. 7 (700).

FIG. 6 depicts a fare search system according to the invention.

As with any travei search appiication the end-user (610) of a travel
website (620) making use of the invention is expected to issue a travel request
including an origin, a destination and some travel dates. More inputs and
options may have to be entered depending on the way website is designed.

When the request is received, the fravel website (e.g., a travel agency
website or the website of an online travel service provider) forwards it to the
front-end fare search engine (630) of the GDS to which it is affiliated (600). The
fare search engine has access to the GDS fare database (640) in order to quote
the found travel solutions. The fare search engine also invokes the fare family
solver (660) in order o determine to which generic fare family each travet
solution belongs to. As previously discussed the fare family solver operates
from fare rules contained in the GDS database of rules (650) and from the
generic partitioning fare family database (670) described in FIG. 4. Result of the
process of the found travel solutions by the fare family solver is a list of fare
families relevant for the request along with the correspondence between the
fares and the fare families. Fare search engine keeps searching travet sofutions
for the current request until a predetermined number of solutions have been
found in each of the defined fare families so that the end-user can eventually
exercise a choice between travel solutions with different levels of constraints at
different levels of price. This adds a great deal of flexibility o the travel search
application which lets end-user make a choice not oniy through low-cost
solutions if he/she is ready to pay more to gel a travel solution with fewer
constraints.

FIG. 7 shows a typical window (700) displayed on the screen of the
end-user with the travel solutions found by a fare search engine according to
the invention.

In this example the end-user has selected (710) the upper part of the
window (Economical). Thus, as with a standard fare search engine, the details
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of the cheapest travel solutions found from Nice, France (NCE) to New York
City, USA {(NYC) are displayed. However, end-user is also informed of what are
the costs (720) of the other found fravel solutions with more flexible fares in the
other defined fare families (Refundable and Changeable). Details of which can
be also displayed in a similar way by clicking the corresponding buttons (730).
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CLAIMS

1. An online computer reservation system comprising:

one or more programmed computers, the one or more programmed
computers providing: |

a database of published fares;

a database of rules attached to the published fares and comprising at
least one fare restriction selected among an advance purchase date,
maximum and minimum stays af destination and wherein booked reservations
are permitted to be one of refundable and changeable with or without penalty;

a fare family solver comprising:

a generic partitioning fare family database hoiding atiributes of
each predefined generic fare family and allowing o determine to which
generic fare family the published fares beiong to, said attributes comprising
restrictions selected among an advance purchase date, maximum and
minimum stays at destination and wherein booked réservations_ are permitied
to be one of refundable and changeable with or without penally, the fare
family solver further configured to categorize the published fares into sets of
predefined generic fare families by matching the fare restrictions comprised in
the rules atiached to the published fares with the restrictions comprised in the
atiributes,

wherein each generic fare family has a single definition valid for any

one of a plurality of users of the reservation system.

2. The system of claim 1, further comprising a fare family composer io

set up the atiributes of each predefined generic fare family.
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3. The system of claim 2, wherein the aftributes of each predefined
generic fare family are set up by an authorized administrator of the online

reservation system.

4. The system of claim 1, further comprising:

a pluraiity of travel websites generating a plurality of travel search
raguests,

a fare search. engine in communication with the travel websites for
receiving fravel search requests and with the fare family solver, said fare
search engine configured for defining quoted travel solutions in reply to each
search request, for invoking the fare family solver to determine to which
generi§ fére family the fare of the travel solution beiongs to, and for returning
a response to each search request in destination of a user, said response

comprising quoted trave! solutions categorized into fare families.

§. The system of claim 4, wherein the fare search enginé is operated
by a global distribution system on behaif of a plurality of airlines for handiing

trave! requests issued by end-users of a plurality of

online travel service providers and travel agencies affiliated with the global

distribution system.

6. The system of claim 5, wherein the fare search engine retrieves a
predefined number of travel solutions in each category of the fare families
concerned by the fravel requests received from any of the plurality of online

fravel service providers and travel agencies.
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7. The system of claim 6, wherein the retrieved predefined number of
travel solutions are displayed on screens of the end-users on a basis of the

fare families they belong to.

8. A method of categorizing travel solutions from a database of
published fares, comprising: |

using a database of rules attached to the published fares and
comprising at least one fare restriction selected among an advance purchase
date, maximum and minimum stays at destination and wherein booked
reservations are permitted to be one of refundable and changeable with or
without penalty; and

using a generic pa.rtition-ing fare family database holding attributes of
predefined generic fare family allowing to determine to which generic fare
family the published fares belong to, said attributes comprising restrictions
selected among an advance purchase date, maximum and minimum stays at
destination and wherein booked reservations are permitted to be on of
refundabie and changeable with or without penalty, the method comprising:

getting via a programmed computer a list of fare families matching a
current travelrequest from the generic partitioning fare family database:

for each of thelfare families and for each published fare; |

selecting via a programmed computer the published fare if the fare
restrictions of {he attached ruies fit the restrictions of thé attributes of the
generic fare family; wherein each generic fare family has a single definition

valid for any one of a plurality of fravel websites sending said travel request;
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linking via a programmed computer the selected published fare to the

fitting generic fare family.

9. The method of claim 8, including a further step of returning fo a fare

search engine a list of travel solutions categorized into generic fare families.

10. A method of processing travel search requests of end-users
comprising the steps of:

using a database of published fares,

using a database of rules attached fo the published fares and
comprising at least one fare restriction selected among an advance purchase
date, maximum and minimum stays at destination and wherein booked
reservations are permitied to be one of refundable and chang.eable either with
or without penalty,

receiving via a programmed compuier a plurality of travel search
reque'sts from a plurality of travel websites,

defining via a programmed computer fravel solutions maiching each
travel reguest and quoting the travel solutions according to the published
fares by means of a travel search engine,

having the travel search engine invoke via a programmed computer a
fare family solver to categorize the published fares into sets of predefined
generic fare families on a basis of the rules atiached to the published fares,
the fare'family solver comprising a generic partitioning fare family database

for storing attributes of predéﬂned generic fare famiiies, holding attributes of

predefined generic fare family allowing to determine to which generic fare
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family the published fares belong to, said atiributes comprising restrictions
selected among an advance purchase date, maximum and minimum stays at
destination and wherein booked reservations are permitted fo be one of
refundabie and changeable with or wéthout penalty, said attributes determining
to which fare family the published fares belong to, wherein each generic fare
family has a single definition valid for any one of the travel websites,

obtaining via a programmed computer a published fare from the
database of put?iished fares, |

obtéining via alprogrammed computer from the database of rules the
rules aftached to the obtained published fare,

accessing via a programmed computer the generic partitioning fare
family database;

- comparing via a programmed computer the fare restrictions of the rules
of the obtained published fare with the restrictions of the attributes of generic
fare families,

detecting via a programmed computer a matching genericr fare family,

categorizing via a programmed computer the obtained published fare
as belonging to said maiching generic fare family,

determining via a programmed computer to which generic fare family
the fare of each travel solution beiongs to, and

returning via a programmed computer a response o each search
request to a user of the corresponding travel website, said response

comprising quoted travel solutions categorized into fare families.
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11. The method of claim 10, wherein defining trave! soiutions matching
each travel request is terminated when a predefined number of travel

solutions has been reached in each generic fare family.

12. A non-transitory compuier readable storage medium with a
computer program stored thereon, the computer program upon execution by a
computer causes the computer o operate the method of categorizing travel

solutions according to claim 8.

13. A non-transitory computer readable storage medium with a
computer program stored thereon, upon execution by a computer the
computer program causes the computer to operate the method according to

claim 10.



