
"Method and system of building actual travel fares"
FIELD OF THE INVENTION The present invention relates
generally to computerized travel planning systems and
refers more particularly to a method and a system that
allow to efficiently extract actual travel fares so as
a large number of bookable opportunities can be
proposed to a customer. BACKGROUND OF THE INVENTION
The planning of a trip especially, an air trip, is
generally done on the basis of the selection of the
origin and destination town airports and the setting
of departure and return dates. This is the case
whichever planning is done by a travel agency or
directly by the customer. In which case this latter
has just to access any of the specialized Web sites,
that many tour operators and airline carriers have put
together on the Internet to advertise their travel
offerings andholiday stays, in an attempt to sell them
without any third-party involved. Indeed, most of the
airline companies offer now the possibility to book
and buy an airline ticket from their Web server. In
which case the ticket is most often 'dematerialized'
since no real ticket is ever issued and customer has
just to show up to the airport airline counter with an
ID e.g., a passport, to get its boarding pass. If it
is just that easy to book a trip or a holiday, the
customer cannot be certain however that he has
obtained the best possible offer or the one that would
have best fit his preferences. If most people, if not
all, that travel for business, are committed to arrive
and depart at precise dates knowing, often well in
advance, exactly where and when they have to be for
their professional appointments, corporate meetings,
conferences or seminars of all sorts it remains that a
good deal of the clientele of travel agencies have no
such constraints. In fact, many of their customers see
as an inconvenience to have to set precise dates for
their trips and are even not sure sometimes about the
destination. As an example of this, a travel agent
customer may express the desire 



of visiting the north-east part of the American
continent at fall, that is, during the so-called
Indian summer which is famous because of the changing
color of tree leaves or fall foliage. It may be as
well interesting for such a customer to arrive in
Boston, New-England, in New-York or even in Montreal,
Quebec as long as the travel agent can get a
reservation at an interesting price in a flexible
range of dates that the customer is ready to accept.
Others may even express looser requirements and would
like to only specify a theme for their travel
destinations or holiday. Those that are fond of, say,
ancient civilizations may want to consider in their
request destinations as different as Egypt and its
pyramids, Mexico and the pre-colombian civilizations
or the temples in Angkor, Cambodia. If partial
solutions have been proposed to handle this type of
queries, some are discussed hereafter; this is not
possible with the software products that travel
agencies are currently equipped with. This demands a
great deal of flexibility in the specification of
dates and destinations that current products just do
not support. At this point it must be clearly
understood that the objective is toactually book a
trip and not only to consider potential travel
opportunities that may reveal later not to be
available e.g., because they are already fully booked
for the period considered, or because they have been
cancelled. Products to help a client to make a choice
already exist. For example one may refer to a patent
application to USPTO (US Patent and Trademark Office),
publication number US20020091 535, which describes a
method and a system to help in the selection of a
holiday destination and where no destination has to be
specified in a first place. However, this does not
provide any form of guarantee that the choices of
destination and stay performed by the customer are
actually bookable. In order that the customer may
gather enough information on the actual availability
of flights for multiples destinations, and in a
certain range of dates, it will be necessary to issue
as many different queries to the reservation system as
there are destinations and days to consider. All
returned information must be 



carefully logged for a manual comparison. Even though
some systems have introduced a certain level of
flexibility especially, in proposing automatically
dates close to the ones specified in case of
non-availability on the specific day requested, the
search of the best solution is always time-consuming,
boring and requires a great deal of dedication from
the travel agent. Also, the skill of this latter may
not be such that he will be able to actually find all
solutions that are susceptible to satisfy a customer
request. A brute-force way of getting around these
difficulties would be to precompute all combinations
of origins and destinations fares. Because of the
number of combinations, enumerating and storing all
possibilities would require however an enormous amount
of resources that cannot be realistically implemented.
Indeed, if one considers only the case of the
airlines, there are about 3600 towns in the world that
have at least one airport and associated commercial
flights. Two hundred carriers or so are referenced in
the reservation databases. At least ten tariffs exist
for each pair of origin and destination airports.
Also, ten passenger types can be defined (child,
adult, seniors etc.) Hence, billions of combinations
would have to be recorded. If not an impossible task
this would not be economically realistic.Without going
that far, systems have been however proposed which
attempt to compute a large number of combinations.
This is for example what is described in US patent
6,336,097 teaching a method for constructing large
numbers of travel fares between groups of towns,
origins and destinations. The computing method is
based on the use of tariff matrices, some
multidimensional and sophisticated data structures
which demand, to be carried out, an important
computing power and the corresponding active memory
resources. When in peak periods hundreds, if not
thousands of remote users may want to access a
reservation system simultaneously the risk of
exhausting its computing capability, until it
collapses, is becoming high unless to implement huge
and expensive resources that will be in general under
used. OBJECT OF THE INVENTION 



It is thus a broad object of the invention of
expediting the building of actual i.e., bookable
travel fares on standard, state-of-the-art, computers.
It is another object of the invention to permit that
many destinations can be handled in the elapsed time
of a single end-user request. It is still another
object of the invention of enabling travel planning
system to offer thematic travel options to their
end-users so that they have no particular destination
to choose from to start planning a trip. It is yet
another object of the invention that the selected fare
paths be the less expensive among the set of possible
fare paths. 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 The building of actual travel fares in a
computer, from fare databases, is disclosed. A first
data structure is built that forms a graph where nodes
are travel destinations. Graph edges connect pairs of
nodes. Each edge references a lowest travel fare. A
second data structure, a tree of fares, is also built
for each graph edge. Trees comprise at least a root
node holding the lowest travelfare of the
corresponding graph edge. More nodes are possibly
added in which case they comprise a context key and an
associated travel fare. In trees, a children node
holds a travel fare equal to or larger than travel
fare of its parent node. Less expensive fare paths can
efficiently be extracted from these two data
structures since graph edges, included in the fare
paths, reference the associated trees of fares and are
gone through in ascending order of their lowest fare
values. A learning entity is made in charge of
building and updating the trees of fares. Data to
build and update trees are coming from software
processes aimed at building travel solutions for the
end-users. Because many destinations can be handled in
the elapsed time of a computer transaction a travel
planning system implementing the method of the
invention can propose 



thematic travel options to its end-users who have not
to choose a particular destination to start planning a
trip. BRIEF DESCRIPTION OF THE DRAWINGS FIGURE 1
depicts the overall environment and the components of
the invention. FIGURE 2 illustrates the fare learning
component and the two data structures necessary to
carry out the invention. FIGURE 3 discusses more
specifically the implementation of the data storage
structure, a graph of destination nodes, one of the
data structures of the invention. FIGURE 4 describes
the heap of fare paths; a temporary data structure
used for extracting fare paths and discusses the
extracting method. FIGURE 5 further describes the
method of extracting fare paths. FIGURE 6 shows
graphic interface windows sent by a travel planning
system making use of the invention and made capable of
proposing thematic travel options to its end-users.
DETAILED DESCRIPTION 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 tothe embodiments described
without departing from the spirit and scope of the
invention. Figure 1 shows the components of the
invention ( 1 00) and the environment in which it
operates. The chief component of the invention is the
'Fare Learning Component' ( 1 10) which communicates
with at least one process referred to as 'Affinity
Shopper Engine' ( 1 05) used to built travel solutions
for their end-user (140). There are as many such
processes active simultaneously as there are queries
from remote users. These latter are most often travel
agencies that have access to a travel reservation
system carrying out the invention. It may be as well
individuals authorized to make on-line 



reservation through a private or public network ( 130)
like the Internet. The processes ( 105) are software
tasks that execute concurrently on a processor under
the control of an operating system such as 'UNIX' or
'LINUX' often used to operate the servers and
computers of the data centers hosting e.g., the
airline reservation systems. The software programs
that permit to communicate with the remote users are
those largely in use on the world-wide network, the
Internet, especially, its most popular application
i.e., the Web. Hence, on client side, a Web browser is
used. The most utilized is known under the name of
'Internet Explorer (IE)'. It has been developed by the
well-known US company 'Microsoft Corporation' and is
actually imbedded in its operating system 'Windows'
used on a majority of personal computers ( 1 50).
There are other Web browsers in use like 'Netscape'
that was largely utilized but which has lost its
preeminence at the end of the 90's. New Web browsers
have gained some popularity in recent years. Among
them, the one known under the name of 'Firefox' comes,
like the operating system 'LINUX' mentioned above,
from the world of free-software which means that their
program source codes are freely made available to
anyone. The invention, which works on actual fares,
assumes that the fare learning component ( 1 10) and
affinity shopper engines ( 1 05) have access to
databases ( 120) especially, the ones of the air
carriers which provide fares and seats availability on
their flights. It must be noted here that retrieval of
a fare from a carrier database may not be done without
requiring some processing. Indeed, fares are generally
provided under the form a base fare plus add-onsand
rules for constructing them. Also, there are discounts
provided e.g., per passenger type (children, seniors).
Fare and availability databases are thus a key part of
the computerized reservation systems that are made
available to travel agencies around the world by
companies specialized in the development and selling
of travel products. This is the case of a firm like
AMADEUS whose headquarters and most offices are in
Europe or the US company SABRE which has its
headquarters in the 



state of Texas. If databases and components of the
invention could be carried out in a same computer they
are however most often hosted in different computers
which must be able to communicate ( 1 15) in using
standard protocols and interfaces such as the ones
conforming to the OSI or 'Open Systems
Interconnection' architecture which defines seven
layers of communication protocols ranging from the
physical layer to the application layer. In practice
the TCP/IP protocol i.e.: Transmission Control
Protocol over Internet Protocol' is largely used. The
computers ( 160) hosting the software products and the
databases needed to carry out the invention will
generally include internal, as well as external
storage means. Especially, the content of databases is
most often housed in large disk units ( 170). Figure 2
is an overall description of the 'Fare Learning
Component' according to the invention as shown in
figure 1. This component is made itself of a 'Fare
Path Extraction Engine' (200) and of a 'Learning
Entity' (21 0) that work on two data structures. One
of these structures is referred to as the 'Data
Storage Structure' (220). It is a typical graph
structure, nodes of which are town airports throughout
the world, here designated by their IATA
(International Air Transport Association) three-letter
codes, e.g., LON for London, UK (221 ) . The
connections between the nodes of the graph, e.g.:
(226) are existing fare connections between two town
airports. Obviously, not all connections between the
set of nodes of such a graph exist, the graph is
generally not complete, since not all town pairs are
likely to have published fares between them. To adhere
to the graph vocabulary in use, connections between
nodes (also calledvertices) are referred to as edges
in the following description of the invention. A path
in graph (220) is thus a list of nodes connected by
edges. As an example, there is a path between Nice,
France (225) and London, UK (221 ) through Paris,
France (223) comprised of two edges (222, 224). It is
worth noting here 



that the implementation of a graph structure can be
carried out in many different ways. On this, one may
refer to the technical literature on the subject which
is particularly abundant. The invention does not
assume any particular implementation in general and
just assumes that a software data structure can be
build that permits to represent a graph such as (220)
so as nodes and edges can be retrieved by the 'Fare
Path Extraction Engine' (200). There is however a
single requirement imposed by the invention on the
graph structure which is that all edges from a node
are readable (or sorted) in ascending order of their
associated value. This is further discussed here after
as far as value of edges are considered and in figure
3 . The second data structure, referred to as the
'Contextual Data Storage' (230), is a typical tree
structure. Each graph edge, e.g.: (240) as an
associated tree structure hence, the 'Contextual Data
Storage' is a set of contextual trees. The root of a
contextual tree holds the lowest fare that can be
found for the associated edge i.e., the cheapest
possible flight connection between the towns it
connects. In this example, between LON (221 ) and NCE
(225) nodes, the lowest found fare is worth 100
currency units (231 ) , in the currency as used by the
fare database (21 8). However, the tree holds in
general more fares each with an associated context
type. The context type is a refining criterion to get
a minimum fare value. It is, for example, the carrier
that operates the flight e.g., BA (232) that stands
for British Airways, and for which the lowest fare is
worth however, 150 currency units. Another example of
context type is a date range, here from June to
September (234), during which a particular fare is
more expensive for this carrier. Passenger type (not
shown) i.e., adult, children seniors etc. can have
their own associated fares defined. Obviously, many
other context types are possible such as the travel
class or the type of seat. Hence, each tree is
organized so as the lowest fare is at the root then,
going down per context type, quoted fare are equal
(236) or more expensive.This lowest value, the one of
the root node, is the associated value of the
corresponding graph edge used to read the edges of a
node in ascending 



order as already discussed above. As far as the
implementation of the tree is concerned, the invention
assumes that a node must hold a minimum fare value,
e.g.: (2322) and has a context key, e.g.: (2321 ) .
The root node holds the lowest fare value (231 ) and
has an empty context key. At initialization, the value
of the root node, the only node of the tree at that
time, is set to 0. This is a valid value accepted by
the 'Fare Path Extraction Engine' as further discussed
later in the description. All children of a node share
the same context type. Two or more children of a node
have different context keys. As already stated above,
the value of a child node is larger or equal to the
one of the parent node. Apart from above requirements,
as with the graph structure, the invention does not
assume any particular implementation for the
contextual trees. Trees must be organized so that it
is possible to retrieve a context key starting from
the root. Retrieval stops as soon as a searched
context key is missing or does not match when going
down through the tree. Then, the returned value is the
one of the last successful search. As an example, if a
search is performed for a context type specifying AF
(i.e., Air France) as the carrier and a date of
December 1rst the search will return a value of 100,
the one of node (236) since comparison of dates for
the node below (238) does not match the range of March
to October. Also, contextual trees must allow
insertion of updated values. It mainly consists in
searching down the tree for the context type. Once the
context type is found, the value is updated. If not
found though, the corresponding node must be created
and value updated. It is the learning entity component
(21 0) which is in charge of updating the contextual
trees. Updates are received from the affinity shopper
engines when more information is gathered by these
processes. Hence, trees are progressively built and
updated since initialization with data actually
requested by end-users through the affinity shopper
engines (205). This permits to maintain trees and keep
their sizes within manageable limits. The learning
entity 



must either insert a new contextual value or replace
an existing value which isoutdated or obsolete. Also,
when fare database is updated, invalidation (21 5) of
the contextual trees must be performed so as to keep
trees current. Figure 3 further describes the
relationship between the two data structures discussed
in figure 2 . The graph may take e.g., the form of a
square array (300) where rows and columns are town
airports so that if there is a nonvalid value (e.g.:
the null value) at a crossing of a row and column no
direct flight connection exists in the graph between
the two airports. Since the matrix of figure 3
represents the exemplary graph of figure 2 and because
there is no edge in this graph e.g., between NYC and
MAD nodes, then, a null value is put in corresponding
array element (31 0). Also, the diagonal is nullified
since it makes no sense to have a fare connection to a
same airport (320). Since the array is symmetrical one
may want to implement only the lower triangle below
the diagonal (330) to save storing space although this
may be inconvenient for practical reasons and
implementation. Because the graph may be large,
depending on the number of nodes to handle, a
convenient implementation is to have an array of
binary value of O's and 1's. Obviously, a 1 indicates
there is an edge between the corresponding nodes and a
0 that no connection exists. Whichever the
implementation of the graph is, the invention assumes
that each non-null array element e.g.: (340) and its
symmetric counterpart (342), if it exists, is such
that it permits to unambiguously reference (344) the
root (350) of the unique associated contextual tree so
that the lowest value of the edge can be quickly
retrieved. Hence, depending on the implementation, the
lowest value can be brought into the array element as
it is shown (340) or there is just a binary 1 value
and the actual lowest edge value is found from the
referenced root node. Referencing between an array
element and its contextual tree can be implicit so
that there is a unique one to one correspondence
between each element of the array and each tree of the
'Contextual Data Storage' structure discussed in
figure 2 . As already mentioned, and further discussed
in figure 4, the invention 



also assumes that, from each node of the graph
structure, it is possible to get or read all existing
edges, which originate from that node, in ascending
order of their lowest (tree root) value. The invention
does not assume any particularmethod or means to
achieve this goal. As an example a standard sorted
linked list (360) can be read, or built on-the-fly,
when necessary. Also, the way the graph array is
actually organized is a matter of implementation
choice and does not affect the operation of the
invention. Especially, nodes need not to be sorted in
a particular way although they are listed here (300)
in alphabetical order of their IATA 3-letter codes.
Finally, the graph may not be an array at all and
still fits the invention requirements. A well-known
structure for implementing graphs is called the
adjacency-structure. On this, and on graphs and their
algorithms, one may want to refer to a book by Robert
Sedgewick, "Algorithms", 2nd edition, 1988, ISBN 0-
201 -06673-4, Addison-Wesley editor, and more
particularly on chapter 29 "Graph Algorithms". Hence,
an exemplary alternate graph structure can be the one
shown in (370) where nodes are listed with all their
connecting edges so that they can also be sorted by
ascending order of their lowest value in order to fit
the above requirement to carry out the invention.
Figure 4 and following one describe more particularly
the 'Fare Path Extraction Engine' and its algorithm
that returns a list of shortest fare paths given an
origin, a list of destinations and a context type. The
described algorithm is tailored to return only paths
encompassing a maximum of three edges or connections.
Even though it would be possible in a large graph to
extract a less expensive trip fare, or generally make
a better offer to a customer by combining more than 3
flights, for all practical applications, proposing
more than two stops over for a trip is not likely to
be accepted. Since performance of the graph search is
largely conditioned by the number of paths to discover
this allows expediting the search and avoid to have to
compute solutions that are known to be unacceptable.
Hence, from graph, on top of considering the possible
single edge (400) that may exist between an origin 



node e.g., NCE (41 0) and a destination node e.g., LON
(420), algorithm further described in figure 5, builds
only fare paths encompassing one stop (430) or two
stops (440). The step of building a new fare path, in
overall algorithm of figure 5, thus includes the
sub-steps shown in (450). First step (452) is to get
the values, from the contextual tree discussed in
figure 2 and 3, for edges from origin (41 0) and
destination (420) nodes. If the two selected edges
have a samedestination (454) then, a new fare path of
length 2 i.e., encompassing two edges, can be built
(458). In graph, this corresponds to a path including
edges (41 1) and (421 ) which have the same
destination node MRS (430). However, if the two
selected edges have not the same destination (456) the
values, from the contextual tree, for the node pair
destinations of the two selected edges must be
retrieved (460). Then, a new fare path of length 3,
encompassing three edges, can be built (462). In
graph, this corresponds to a path including edges
(422), (442) and (41 2) with two intermediate nodes
PAR and LYS (440). This ends (464) the step of
building of new fare path of lengths 2 or 3 used by
the overall algorithm of figure 5. Also, the
extraction algorithm according to the invention of
figure 5, needs to build and manage a temporary data
structure called a fare path heap (480). A heap is a
data structure that most often takes the form of a
binary tree in which the key at a parent node (482) is
larger than keys of its two children nodes (484) and
so on. Hence, root (486) always holds the larger key
value. A heap, or priority queue, is a standard data
structure known of those skilled in the art of
computer programming and needs not to be further
explained. Especially, insert and remove are
well-known operations defined on a heap. Figure 5
shows the steps of the method to extract fare paths
from the data structures previously described. The
number of fare paths to return i.e.: k, along with an
origin and a list of destinations, is another input
parameter to perform a graph search. When k fare paths
have been accumulated in the heap previously discussed
and no cheaper combination of edges are left to be
tried this ends the search process so that the k
lowest valuated fare paths are 



returned (560) to the calling task i.e., the 'Affinity
Shopper Engine' previously described in figure 1. The
extraction of fare paths starts at step (500) where
the temporary heap is initialized with a first path of
length 1 corresponding to the direct connection
between an origin and a destination node. There is
only one such length 1 fare path in the heap. It is
the root of the corresponding contextual tree unless a
context type has been associated in which case the
contextual tree has been searched to retrieve the node
that fits the corresponding context type.The next step
(505) starts from the first (lowest fare) graph edge
departing from the origin node. As already mentioned
graph edges are sorted or can be read in ascending
order of their fare value so that the lowest fare edge
can be picked by the algorithm. The same thing is done
from the destination node (51 0) so that the Edgei and
Edge2 parameters mentioned in figure 4 are selected
and step (51 5), which builds a new fare path, can be
executed. The details of this step have already been
discussed with the figure 4 where it is referenced
(450) with sub-steps ranging from (452) to (464).
Then, next step (520) consists in checking if k fare
paths have been added already to the heap. If more
than k fare paths have been accumulated (521 ) the
most expensive one is removed from the heap (525).
However, if less than or exactly k paths are in heap
(522) extraction algorithm proceeds directly with next
step (530) where the next edge departing from
destination node is selected in turn. Again, edges
departing from nodes are sorted or are read in
ascending order of their value. Once this is done a
checking is performed (540) which verifies if the size
of the heap is larger than or equal to k and if Edgei
value added to the just selected next Edge2 value are
larger than the highest value of the heap (the one at
root). If this not the case (542) algorithm goes back
to step (51 5) where a new fare path can be built and
inserted in heap as already described. If checking
answer is however positive (541 ) one proceeds to step
(545) where a next Edgei parameter is selected. 



At this point a checking, similar to step (540) just
discussed, is performed (550) which however only
compares the value of the new selected Edgei parameter
alone to the highest value of the heap. If not
strictly higher (551 ) algorithm goes back to step (51
0) to select a next Edge2 and proceeds with the
building of a new fare path (51 5). However, if higher
(552) this ends the search of the k fare paths (560)
requested by the calling task for a pair of origin and
destination nodes. Hence, the method of the invention
allows to extract k fare paths from the data
structures for each destination. They are guaranteed
to be the k lowest valuated fare paths present in the
graph for each origin and destination. Also, the
valuated fare paths are real opportunities, that will
be priced and checked bythe "Affinity Shopper Engine"
shown in figure 1 ( 1 05) in order to build travel
solutions that can be immediately booked. This latter
takes advantage of the accuracy of the "Fare Learning
Component" ( 1 10) which is able to process numerous
destination fare paths in an efficient manner from the
data structures of the invention (graph and contextual
trees) that are built and maintained from the
availability and fare data bases constantly updated by
the carriers and other providers of such services.
Because of the efficiency of the algorithm, numerous
destinations can thus be processed simultaneously in
the "Affinity Shopper Engine" so as to fit the
original requirement of considering many destinations
in a single query and still get the overall answer
within a period of time comparable to what is obtained
with other such tools that cannot however process more
than one destination at a time. In other words, the
valuated fare paths provided by the "Fare Learning
Component" allow expediting the complex queries
handled by the "Affinity Shopper Engine". It remains
that it is only the "Affinity Shopper Engine" which is
eventually responsible of validating an actual
solution. Especially, it must associate a flight to a
fare path and add such things as airport taxes.
Furthermore, validity of the fare paths are checked so
as to update the data 



structures of the "Fare learning Component" when
necessary. This happens more frequently when the data
structures have just been initialized and default
values need to be updated. This role is played by the
"Learning Entity" as shown in figure 2 (21 0) which is
part of the "Fare Learning Component". Figure 6
displays an example of a window (600) prepared by the
"Affinity Shopper Engine" and destined for the
end-user i.e., generally, an agent of a travel agency.
As already stated the invention, which is capable of
computing many air fares in the elapsed time of a
normal computerized transaction, does not require
having to specify a destination to authorize the issue
of a request. Instead, various thematic requests can
be issued, for example, from NICE airport (61 0) a
customer may choose among various travel topics (61 5)
the one on the European capitals (620). In this
example of carrying out the invention a few other
inputs are expected from the end-user such as
aflexible departure date (630), a return date range
(635) and a budgetary limit to the trip (640). Then,
the affinity shopper product builds a set of
destination towns corresponding to the affinity
criterions, maximum budget, and dates. After it has
retrieved the best available flights for the selected
destinations, ranked in ascending fare order, it can
return the information to the end-user in the form of
a new window to display (650). It is worth noting
again here that quoted prices are guaranteed bookable
travel solutions. The end-user can then exercise a
choice and pick-up a particular destination (655) in
which case he is given more opportunities to choose
from in the next returned window (660) which displays
calendar solutions for the selected destination i.e.:
Vienna. In this particular example, the travel
solution from Nice to Vienna is made of two flights
for each segment (665). Carrier fare is AF (Air
France), referenced NAPFT6 (670), and total price is
270.56 Euros (675). At this point the end-user can
proceed and book and buy this travel solution.WHAT IS
CLAIMED IS: 1. A method of building actual travel
fares in a computer ( 1 60) from at 



least one fare database (21 8), said method including
the steps of: building a graph of nodes (220), said
nodes (221 ) representing travel destinations from
other said nodes, said graph comprising edges (226)
connecting pairs (221 , 225) of said nodes, each said
edge referencing (240) a lowest travel fare (231 ) for
the said pair of nodes; building a tree of fares (230)
for each said graph edge, said each tree comprising at
least a root node (231 ) , said root holding said
lowest travel fare for said graph edge, said tree
possibly including more nodes (232) comprising a
context key (2321 ) and an associated travel fare
(2322), said tree organized to have children nodes
(234) holding a said travel fare equal to or larger
than said travel fare in a parent node (232);
extracting (200) fare paths from said graph of nodes,
said graph edges (222, 224) included in said fare
paths referencing associated said trees of fares to
built said fare paths. 2 . The method according to
claim 1 including a learning entity (21 0), wherein
said learning entity is aimed at building and updating
said trees of fares (230). 3 . The method according to
claim 2 wherein said learning entity is gathering data
used for building and updating said trees of fares
from end-user ( 140) requests to a plurality of
processes ( 105) aimed at building travel solutions
for said end-users. 4 . The method according to any
one of the previous claims wherein said fare databases
(21 8) are provided and updated by airline carriers.
5. The method according to claim 1 wherein the step of
extracting said fare paths from an origin node to a
destination node selects said edges of said origin
node (505, 545) and said edges of said destination
node (51 0, 530) in ascending order (360) of their
respective said lowest travel fare (350).6. The method
according to claim 1 wherein the step of extracting
fare paths builds a temporary heap of fares (480) kept
organized as a binary tree, 



wherein parent nodes (482) hold fare paths larger than
those of two children nodes (484) and wherein root
node (486) holds a most expensive fare path. 7. The
method according to claim 6 wherein said heap is
initialized with a fare path of length one (500) and
further populated (51 5) with fare paths of lengths
two (458) and three (462). 8. The method according to
claim 6 or claim 7 wherein said heap is bounded to
contain a specified number of k fare paths (520, 540
and 550) and wherein, if said specified number is
exceeded (521 ) then, said most expensive fare path is
removed (525) from said heap. 9. The method according
to claim 1 wherein the step of extracting said fare
paths ends (560) when said heap contains a said
specified number of k fare paths and no cheaper fare
path can possibly be built (552). 10. A system, in
particular a fare learning component ( 1 10),
comprising means adapted for carrying out each step of
the method according to any one of claims 1 to 9. 11.
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 building actual travel fares
according to any one of claims 1 to 9. 12 . A system,
in particular a travel planning system ( 1 05),
including said fare learning component ( 1 10),
wherein said travel planning system is made capable of
proposing thematic travel options to said end-users
(600). 13 The system of claim 12 wherein said travel
planning system can return travel options for multiple
destinations (650). 14 The system of claim 12 or claim
13 wherein said travel planning system returns
multiple dates and fares for a selected destination. 


