Met hod for automatically mapping cabin and travel class structures of
airline disrupted flights into replacenent flights FIELD OF THE | NVENTI ON
The presewd 20tmsBt78on rel ates generally to the re-accomprodarean/ 064279
passengers follow ng a disruption in travel services and nore particularly
to a method for automatically mapping the cabin and travel class structures
of disrupted airline flights into the ones of replacenent flights.
BACKGROUND OF THE | NVENTI ON The transportation of persons is a challenging
task in all of its aspects. The airline industry has devel oped a

particul arly sophisticated conputerized environnent to help all the actors
of this travel oriented industry managi ng thefl ows of passengers carried on
various types of aircrafts and operated by nunerous independent airline
conpani es all over the world. Central to this worldw de industry are a few
gl obal distribution systens (GDSs) that provide travel services to
affiliated airlines and to all sorts of travel service providers in
general 9 including the traditional and online travel agencies. Such a GDS
is for exanple AMADEUS, a European travel service provider with
headquarters in Madrid, Spain. The scope of GDOS offered services is very
wide. For airlines it includes all the aspects of schedul e pl anning,
reservati on and booki ng of passengers on their aircrafts. In spite of this
sophistication, the reality of transportation services delivered by airline
conpanies is that operational flight delays or cancellations are however
frequent. A single flight or a network of flights nay be inpacted dependi ng
on the type of disruption encountered. For exanple, a nechanical difficulty
may di srupt a single flight, while bad weather conditions may disrupt nany
flightgg Al so, air conpanies have sonetinmes to rearrange their network of
flights, e.g., to reduce operational costs and to better adapt to the
demand.

15 Method for automatically mapping cabin and travel class structures
of airline disrupted flights into replacement flights

20 FIELD OF THE INVENTION
The present invention relates generally to the re-accommodation of

passengers following a disruption in travel services and more particularly to a
method for automatically mapping the cabin and travel class structures of
disrupted airline flights into the ones of replacement flights.

25 BACKGROUND OF THE INVENTION
The transportation of persons is a challenging task in all of its aspects.

The airline industry has developed a particularly sophisticated computerized
environment to help all the actors of this travel oriented industry managing the



VWi chever the cause of the disruption, the inpacted passengers have
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providing adepending on the type of disruption encountered. For example, a mechanical
difficulty may disrupt a single flight, while bad weather conditions may disrupt

15 many flights. Also, air companies have sometimes to rearrange their network of
flights, e.g., to reduce operational costs and to better adapt to the demand.

Whichever the cause of the disruption, the impacted passengers have
generally to be re-accommodated quickly. Impacted passengers are all those
that are booked on a disrupted plane, are already waiting or are on their way to

20 an airport, or are on board of a plane to catch a disrupted connection flight. Re-
accommodation is always a disturbing event for the passengers whose
satisfaction is a prime concern for the airlines on which they fly.

Flight disruptions have thus a very high cost for the airlines which have
to handle, often in a very short time, numerous disrupted passengers,

25 sometimes thousands, when many flights are suddenly cancelled. Skilled
personnel must become, unexpectedly, available to re-assign the disrupted
passengers on other flights with a minimum impact in term of delays while
attempting to offer them the same level of services as in the booked disrupted
flights.

30 There is therefore a need for a new automated service to be provided
by GDSs to airlines allowing them to handle in real-time the mapping of cabin
and travel classes of disrupted passengers into the ones of the replacement
flights.



met hod for automatically mapping a cabin and travel class structure of an
airline disrupted flight into the ones of replacenent flights. The cabin
and travelvochass3ssructure of the airline disrupted fli got/ERe@ofsese
retrieved. For each passenger inpacted by the disruption, a base disrupted
flight is determ ned out of the passenger itinerary. For the whole
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impacted by the disruption, a base disrupted flight is determined out of the

15  passenger itinerary. For the whole disruption period the cabin and travel class
structure of the replacement flights are split in sub-periods. For each disruption
sub-period, the mapping is initialized by first establishing a direct match
between the cabin and travel class structures. Then, the direct match is
validated against the actual cabin and travel class structure of the replacement

20 flights which includes pinpointing all found discrepancies. All class matching
tables (CMTs) that apply to the disrupted flight for the disruption period
considered are retrieved from a repository of rules. The cabin and travel class
structure of the replacement flights are further split in sub-periods to imbed the
actual validity periods of the retrieved CMTs. Finally, rules of the retrieved

25 CMTs are applied to resolve all found discrepancies.

The invention may also include the following optional features:
— Retrieving all CMTs includes retrieving a default CMT.
— The default CMT applies to resolve discrepancies if no other CMTs are
retrieved or if no other retrieved CMTs apply for the disruption sub-period

30 considered.

— Determining a base disrupted flight consists in selecting the longest flight of

the passenger itinerary.



mappi ng between the cabin and travel class structures of the airline

di srupted flight and of the one or nore replacenent flights; and, if
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and travel class structures if no discrepancy is found.
The invention also describes an automatic passenger re-
accommodation system including a class mapping module comprising means
15 adapted for carrying out the method for automatically mapping a cabin and
travel class structure of an airline disrupted flight into the ones of replacement
flights.
The invention further describes a computer program product stored on
a computer readable storage medium, comprising computer readable code
20 means for causing at least one computer to operate the method of automatically
mapping a cabin and travel class structure of an airline disrupted flight into the

ones of replacement flights.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows the overall architecture of a system according to the invention.

25 FIG. 2 shows the steps of the method for automatically mapping cabin and
travel class structures of airline disrupted flights into replacement flights.

DETAILED DESCRIPTION
The following detailed description of the invention refers to the

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

invention.



I nvention.On each flight operated by airline conpanies a cabin class
structure is defined which associates a list of travel classes with the
cabi ns, iwe.2owidsbr78he physical sections in which the aipcrafProcasest7s o
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a given period ofOn eaeh (lightwgeyated hyoaiFis campanes 2000 elass stréitiughis XX1
has a cabin E and a cabin J.to Lch travel class. F.and travel classes J, C
and D are reipaRiw el FRsBeRi At R s R Gt (P bl e BRI ngi
cabi n J to prysiehl §é&idnsarealhieh a66 @rclafflsed t@bPefste A8é M idVdivided tTHeS
worth noticing here that the |letter codes that define cabins and travel

cl asses ar €2Rbt Clasastidelire €anheaganged diferehparerediffenent Fmenpenods: éArof t en

ravel 21 acuBié 1 OREAMGCKRY for' 4 GilerBRIGE P e GRS AP Roct o TeRh ngs
by differems, 2007) Mdeeo fimndOS! hideaceabin [Feamk angdin Y tbayhien tendeslagsed i n

the description are just factitious codes used to illustrate the invention
and shoul d atﬁ‘ﬁ't”%‘@'f(ih@stsﬁér\],iQltaé‘ﬂppeﬁréd.eSWPtVieWﬁoq@eﬁd’&'mm%ﬂﬁﬁﬂﬁgﬂ'ght

di srupt ed g?ﬁzgﬁgggrs?nq%%ﬁﬁws\l Wﬂidﬁgch%?r%%l Elgﬁlé’%]g%%gqgr&%%@?ﬂg{e[:oﬁg@g.es of

flights so t a cortespondence can be esta et ween

two diffendighflights, for exanpl e| Stast Date +EndcDateses. from flight XX1|to
the ones ofaubeght r%@éf,”e 5 fol l ows _Foeglidnty t he rratcﬁ?%n I%%%ggu%{u;g ASS
mat chi ng t CNIIy T es 1S f adm frator he
system gA %Xf* Le &(\;E'—Lﬁhqgﬂ“ a—th ‘T(ﬁjcqrf(ﬁ%@e deser pﬂi/gn of *ng[t?‘en i on

CMT al | owsg X344 | di ncﬁ@EtQﬁBETcal I ytﬁ@@oés%aﬁ%ﬁﬂﬁ ng HeWdleen two fli ght 5

Syst om needs. 1o Mol e oGk ek el i s Sedess B SRMe bohE L o 1
the "toof | inghel clabsedart hangas@drdespoachengeailplenesnpaaiesn$ Arghdcvagees can

be explicitly set between the two fI_iéhts_. However, rules can al so be
expressed @H§8ruserk to slasigstate crgspeghyelnafist yand economy cabins and full-fare

travel classes, many other letter codes are in use with different meanings by

different airline companies. Hence, the exemplary letter codes used in the
description are just factitious codes used to illustrate the invention and should
15  not be further interpreted.

In view of re-accommodating disrupted passengers a class mapping
needs to be set between pairs of flights so that a correspondence can be
established between the classes of two different flights, for example, to map the
classes from flight XX1 to the ones of flight XX2, as follows:

Flight number Segment Class mapping
FROM XX1 NCE-LHR F J C D
TO XX2 NCE-LHR J J I J

20 To drive the matching process a class matching table (CMT) of rules is

first set by an administrator of the system. As further explained in the following
description of the invention CMT allows building automatically the class
mapping between two flights. For each cabin and each class of the “from flight”
an administrator of the system needs to decide to which cabin and class
25 passengers are rebooked in the “to flight”. A one to one correspondence
between cabins and classes can be explicitly set between the two flights.



keywords such as: MATCH NG HI GHEST, NEXT_LOWER, LOWEST, etc. An exanple of
such a CMI is as follows: FIG 1 shows the overall architecture of a system
accor di ngwoeotoms3zi7gvent i on. Re-accomodati on of di srupt edTgesesngars by the
re-acconmodation application (100) requiges having to performin real tine

t he above mapping of the cabin class structures between the disrupted "from
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close to a flight departure (e.g aflig ancel l e hours before
departure) R he transfer dfF di srupted pasishbgdr EOWERni t | BO¥ESH this case
by the depgrture control [gystem (DCS) of | figqesfport ( IHIGHEST T hat
passenger $—can—berebookgd—on—otherfHghts- Hivokes—theCBS
reaccommclMi on appli cati3\4 (_100) to rratlew eal -ti rreT aut omat ed

deci sions on the passenger transfers. In any case, passenger
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flights, This I"%ossi bly includes finding alternate routes to passenger
dest i naPi of&€"RNs i s performed by the alternative flightsearch nodul e (

103) of the re- aReoEERSAHCRBLGRRIFIGSHbRY PassingePs bPMAKI ratadddthmodation
application (100) requires having to perform in real time the above mapping of

the cabin class structures between the disrupted “from flights” to the
replacement “to flights”. In particular situations the workload of the application
10  may become extremely high, e.g.:
— when one or more airlines (140) do massive schedule changes, e.g., to do a
re-optimization of their network of flights, a large traffic is generated. In this
situation several thousands of passengers may have to be rebooked on
different flights in a very short time frame. The schedule application (120) of the
15 GDS to which airlines are affiliated needs then to issue numerous requests
(125) to the re-accommodation application (100) to have passengers
automatically rebooked on new flights and have external airlines systems (130)
updated accordingly.
— if an operational disruption occurs close to a flight departure (e.g., a flight is
20 cancelled a few hours before departure) the transfer of disrupted passengers is
initiated in this case by the departure control system (DCS) of the airport (110)
so that passengers can be rebooked on other flights. DCS invokes the GDS re-
accommodation application (100) to make, in real-time, automated decisions on
the passenger transfers.
25 In any case, passenger re-accommodations first require finding
alternative non-fully booked flights. This possibly includes finding alternate
routes to passenger destinations. This is performed by the alternative flight



cl ass mappi ng nodul e (105) of the invention. A system according of the
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such as twe 2new3pet in place by GDSs (160). They typi caClrEpreovolosates a
plurality of conputers with sufficient imnternal and external storing
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the reference ar base flight for the algorithm It is the flight which has

trigger®d @ AP Eption or the |ongest replacenent flight of an itinerary

since, in an attenpt to better accomnmpdate the disrupted passengfer,. it
makes nore sense FoYowma,slegearibes, first through a detailed example, the algorithm

used by the class mapping module to map classes between the disrupted flights
and the replacement ones.
The process is thus performed between two sets of flights: the list of
15 flights to replace, i.e., the “from flights”; and the list of replacement flights, i.e.,
the “to flights”. For example, from May 1rst to May 30 2003, for each day of the
week, the following “from flights” are cancelled and replaced as summarized in
following table:

01May03-30May03-1234567

From0 CDG-LHR BA303/0 17:30 19:00 * Cancel
From 1 LHR-BKK BAO09/0 21:45 06:35+2 * Cancel
To O CDG-LHR BA305/0 20:45 22:15 *

To 1 LHR-BKK BAO15/0 23:50 10:05+2 *

Among all the flights cancelled, a “from flight” is selected as the
20 reference or base flight for the algorithm. It is the flight which has triggered the
disruption or the longest replacement flight of an itinerary since, in an attempt to
better accommodate the disrupted passenger, it makes more sense to focus on
the flight a passenger is going to spend more time. In the chosen example the

base flight is the international flight, i.e., the longest flight:

From 1 LHR-BKK BAO09/0 21:45 06:35+2 * Cancel




the flight a passenger is going to spend nore tine. In the chosen exanple
the base flight is the international flight, i.e., the longest flight: From
1 LHR- BKKvBAW63 182 1: 45 06: 35+2 * Cancel As al ready nercir@mreaoiobe79
cabin/class structures of flights nmay change over tinme so that they have
different validity periods. For the above chosen base flight the system
first identi f i es Ast alreathi mentiased dhe wabivdassstrubieres of fjght® mayechanpe

consi der ed, . May, 1r to My .. From i - BKK BA0QQ9/, 0 2 45
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then be mapped fightotheheystém firkt @ainsified Ryraadin/BRYSE ReruchgkrfoP e e/fplptd ass
structures and validity periods, as follows: To O CDG LHR BA305/ 0 20: 45
22:1 50 W@y@g-cpngld@y@ia-lp Masévstﬁpwh@/ @Dc@%wayos 30May03 1 234567 F/ FA
G CB To 1 A vk v 2 /| FAB
C/ CD 11Mwa / "

consi der e) 87(3'59“ od division" algorithmwhich splitsithe
di sruptson peri O@ddh/él%sﬂ%ﬂ%cﬁ}r'@ d?%rabé(?%rﬁ%ﬁl@r%ﬁds@%éWbéhﬁeb/@d Filu'té }he
periods of the "to flights". For the exanple chosen to illustrate the

i nvention tieeflights’ mowebbsvuﬂgéhememn Crlve/class sieudtues and vidlidith pelriesls,
mappi ng cansbfe”dl fferent have been

To O CDG-LHR BA305/0 20:45 22:15
01May03-15May03-1234567
F/FAB C/CD
16May03-30May03-1234567
F/IFA C/CB

To 1 LHR-BKK BAO15/0 23:50 10:05+2
01May03-10May03-1234567
F/FAB C/CD
11May03-30May03-1234567
F/IFA C/CD

The mapping periods to be considered are computed by a “period

division” algorithm which splits the disruption period in as many sub-periods as

10 required by the validity periods of the “to flights”. For the example chosen to
illustrate the invention the split periods are then:

From 1 |May 1rst, 03 May 30, 03
To O May 15

To 1 May 11

Split 1 1011 15|16 30

Once the periods on which class mapping can be different have been
identified the algorithm first simply assumes that a direct mapping of the
cabin/class structure, over all split periods, for each combination item of the

15  “from flight” cabin/class structure is possible. The following intermediate table is
thus built:



identified the algorithmfirst sinply assunes that a direct mapping of the

cabi n/ cl ass structure,

over all
t he "fromvbl2opghic3778abi n/ cl ass structure is possible.

split periods,

for each conbination item of
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intermediate table is thus built:fromlg4o Oto 1 0 1May(G3-1 OMay03-1

234567 FIF => F/IF F/F F/A => F/A F/ A F/

>F/BFBCJC>CCCOCOD-=>ddD

C/' D 11vay3-1 5May(3-1 23
cgdCc=0gcagcabp=>db
FIAF/AFB>FBFDBC(
t he sub-periods nust be f
structures of the "to fli
conpletely. In the chosej
because the correspondi ng

84567 F/ F >fréthA F/F F/ 6 FIATF/ A F/B => F/B F/ B
I NPay 634 OREYBGMBBNS6Y 234567 F[F => F/F F/IF F/ A =>
C > 0 CCCEM ==C DF¥ D HiFs|direct mapping of
urther validat ed agai ggh tIpgpagt ual cabin/cl ass
ghts". In tpg gensral pgase g/gi § cannot be achi eved
1 exanpl e t ol | gwi n@/éi s%r/épanci es are found
) Services (6 in and/ &D ¢/
11May03-15May03-1234567

F/F = FIF  F/IF
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This direct mapping of the sub-periods must be further validated against

the actual cabin/class structures of the “to flights”. In the general case this

cannot be achieved completely.

In the chosen example the following

discrepancies are found because the corresponding services (cabin and/or

travel classes) do not exist in the selected “to flights™:

from 1 to0 to1
01May03-10May03-1234567
FIF = FIF FIF
FIA = F/A FIA
FB = F/B F/B
CIC = C/IC CIC
CD = C/Db C/D
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FIF = FIF FIF
FIA = F/A FIA
FB = FB _B&
CIC = CIC CIC
CD = C/Db C/D
16May03-30May03-1234567
FIF = FIF FIF
FIA = F/A FIA
FIB = BR__BE
CIC = C/IC CIC
CID = ~©Bf CD




travel classes) do not exist in the selected "to flights": At this step,
because there exist differences in cabin and class structures between the
“from fliwbt2010amer78he "to flight", the al gorithm nust reCTiErv@omeq@ps Ng
rules that may apply to deci de how mappyfng of the found di screpancies nust
be conducted. CMIs of the kind previously discussed may have been created
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retrieved covering partly the disruption time frame:
CMT#1: BAOO9 —> BA305

16May03-30May03-1234567
Set of Rules of CMT #1:

CMT#2: BAOO9 —> BAO15

16May03-25May03-1234567
Set of Rules of CMT #2:

26May03-30May03-1234567
No Data found -> Default CMT assumed

Since several rules have been found covering time frames that do not
15 match exactly the split disruption period previously computed it must be further
split, using the same previous “period division” algorithm, as follows:

From 1 |May 1rst, 03 May 30, 03
To O May 15

To 1 May 11 May 25

Split 1 10|11 15|16 25|26 30




the default rules if a specific CMI is not found to conpl ete the mapping.
For the exanple chosen to illustrate the invention the rules applied are: -
CMI#1 : pw 2amyeBr7eBt ched class of a given cabin in thepoirgiresw/oed2ass of
next |ower cabin. - CMI#2: put any unmatghed class of a given cabin in the
| owest class of matching cabin. - Def ault CMT: put any unmatched class of a
gi ven cabl n i n t Adehi ghesdirettaswmppingréaldpi oty cahlyi/claghisrugiures Ibrtalviamimg

mappi ng:
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FIF F/IF FlA=>FA

F/IAF/B=>FFFF|CM#] , oMi#2 dr@n3 ¢/Cc g ©0 to1
01May03-10May03-1234567
FIF = FIF FIF
F/A = F/A F/A
FB = F/B F/B
C/IC = CIC CIC
CD = C/D CD
11May03-15May03-1234567
FIF = FIF FIF
F/A = F/A F/A
FB = FB _B&
C/IC = CIC CIC
CD = C/D CD
16May03-25May03-1234567
FIF = FIF FIF
F/A = F/IA FIA
FIB = BR__BE
C/IC = CIC CIC
C/ID = & C/D
26May03-30May03-1234567
FIF = FIF FIF
F/A = F/IA FIA
FIB = BR__BE
C/IC = CIC CIC
CID = ~©Bf CD

On which the rules found in CMT#1 and CMT#2 are applied, along with
5 the default rules if a specific CMT is not found to complete the mapping. For the
example chosen to illustrate the invention the rules applied are:
— CMT#1: put any unmatched class of a given cabin in the highest class of
next lower cabin.
— CMT#2: put any unmatched class of a given cabin in the lowest class of
10  matching cabin.
— Default CMT: put any unmatched class of a given cabin in the highest class

of matching cabin.
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Finally, in order to check what has been automatically built by the
system, the last step of the algorithm consists in validating the overall result of
the automated cabin/class mapping. To this end, a dedicated rule (re-
accommodation automation rule) is invoked to check if some passengers are
not adversely impacted by a change of cabin, or by a change of class. If
checking fails, the automated process can be interrupted to allow a further
manual audit and corrections applied before the re-accommodation in the “to

flights” is actually released.

FIG. 2 shows the steps of the method for automatically mapping cabin
and travel class structures of airline disrupted flights into replacement flights.

The method starts when a scheduled flight is cancelled (201) by an
airline (240). The schedule application (220), discussed in FIG. 1 (120), is
invoked to store schedule changes (202) and to analyze the impact on the
in turn the calling (204) of the
accommodation application (200), also shown in the architecture view of FIG. 1

passengers (203). This triggers re-



what flight of an itinerary is going to serve as a base flight to perform
the automatic cabin and travel class mappi ng between the disrupted flight
and the rwpl2amareT8 one. The one which is nore neani ngf ecTfEPRO®NES279
passenger, i.e., the longest one, is gepgrally selected. In the foregoing
exanpl e used to illustrate the invention this is the "from1" flight which
i s thus sel(@e®xdirsttadindahediat nfjinspagied pasyergers t(205 nfoasvhemmansalterpativeods as

necessary the validit erj f the capin/class structure pf the

Fepl aconontidnt e It B8, Saee B8pSoBie ron otk o Ghofretiaamust

di srupti on gy e (FOaREe EabiH Shd lcRssSstfucBifeNsthé dadichhad #ght frohhehechosen
exanpl e. Then, a direct mapping of the cabin/class structure between the

base ' fromschedwe apphgatione 'to flight' is initialized at step (21 0) for

each sup-period res ) fy Lous. .splLi.t t l.ST:UPtd perjod. A
val i dat fgon step fa‘gl ptév\\g&%ﬁ dﬁ&\%ﬁg@ﬁ%& ﬁ%gi %{ebt @%i%@‘?ﬁ% r{'éli&eés:[(.g’ﬂrf"gﬁ{rdesol ve
di scr epancivimttflight epesi tikyargfisr gbieg 0266ivel as i atcriseotigheto (p&koln the
retrieve any relevant, CMI rul es that may apply. In the general case
retrieve r@uWeMmats cabin nhFNG| clasy marring Pehege i disrdpigd f&@f‘\ﬁe@n%m ially
t he di srupt ' Spkd Lo |&h Ain ases
t he nunbertr%@gggﬁl-%t)]grgpte)ggﬁ? gnggl\\r;]v]sl?@éér F..nOIE;énai l y,Ej ?Lﬁ’r%prﬁ% é((a@eg’r Iéé'ag{p i ed

t o resol ve lorigest emeh is genprllyosklettbd. th sy égragoingsexampleduseyl tdhdlustrate
application of a default rule if no specific rule could be found at
2Fep (30 o€ vinbadisis B o T ohenn PR U8R exanpl e used 1o
Iustrate the | mygnbliRingstb 109)-daRkings hiarPQUbOpERIUsORs hoEeRap) el 8
're-accomodati on autonmation rule'” retrieved fromthe repository of rules
(21 5) to watditypetieds oldthpasbirigess istrualtive o$ teyreplaeement flights Iselemtedatt i ¢

moel ng, S\ L) PN HOBGBERS Pl Blob PP SRR U B £, e
reaccomodafiapm to May 30 in the chosen example.
15 Then, a direct mapping of the cabin/class structure between the base
‘from flight' and the ‘to flight’ is initialized at step (210) for each sub-period
resulting of the previous split of the disruption period. A validation step follows
(211) which pinpoint the discrepancies. To resolve discrepancies the repository
of rules (250) is interrogated (212) to retrieve any relevant CMT rules that may
20 apply. In the general case, retrieve rules partially apply, e.g., for time periods
that cover partially the disruption period, and a new split is necessary (213)
which increases the number of sub-periods to consider. Finally, the CMT rules
are applied to resolve, for each sub-period, the discrepancies including the
application of a default CMT rule if no specific rule could be found at step (212).
25 All these steps are shown in the foregoing example used to illustrate the
invention.

A final checking is performed on the basis of a 're-accommodation
automation rule’ retrieved from the repository of rules (215) to verify that no
passenger is adversely impacted by the automatic remapping. If this were the

30 case a manual intervention would be required (216).

The class mapping module (105) of the invention is thus part of the re-
accommodation system shown in FIG. 1 (100) and includes following features:



system shown in FIG 1 ( 100) and includes following features:- It finds a
repl acenent solution and tries to limt the schedul e change inpacts for the
passengenso 2010kd63778pl enments a ful ly automated process tecraraaoossodat e
passengers inpacted by schedul e changesq,- It automatically analyzes the
original list of classes and cabins and their counterparts in the flight(s)
repl aci ng theltdinds @apepthoenent Sotutioasard tries to himitthel sphieduiescrangeppipagts

bet ween the t cabin/class structures. - It manages as well schedul e
changes ovgﬁ’r&%tqar?‘éeﬁg?risod even though this is achieved at the expense of

an addi ti onal |tCigfppéraghisyal fully Neutehssd PREBEIII P TEGRES N dWRe SE¥ReRgers
different class configurations may have to be applied over the disruption
period. - lmppstegddesehedumel@ngdase sharing of flight codes between airline

Pvolved: thet iy odet k. Aabzge Ge dfinaTl oflatds SBRCay HREEY I12

oper at ed fldoghterparms behtel figfht(sherepridinmerihe beptédicord. SThigtriegnlt osiCties, a
repl acenent has to be found for both. - It can be driven by rules called
cl ass mat clANRYSIUSESMARPEY REWeRN the wo cehin/elaps FEUEUES- of a specific
mappi ng behavj; of, Wwbﬂ%cﬁ%&&lecghaﬁﬂébg.}&%r atinhd BQﬁBG“eR/%nRH&?QFH WA is
irrelevant class ping in order to réquire a nmantal Interventfon. - It
can handl e azshiaviedaake this | expeasyg of assadeifipnaigcormglexdy sin tenctsst mappirgy al |

o e Shotd STl HRA S oG s Bl e

repl acementnd LiGibtion A&y, S achi eved through an automated reaccommodati on
process that requires no or few manual interventions fromskilled personnel
to minimze tlidscae tbonanage dnelshasinganldfligbt abbesy heateaenaaidinengartners.

When a booking on a code-sharing flight is done two classes are involved: the

marketing class of service and the corresponding one of the operated flight (on
15 Dbehalf of the partner). When the disruption occurs, a replacement has to be

found for both.

— It can be driven by rules called class matching rules which allow, e.g., the

application of a specific mapping behavior between two sets of flights.

— It detects potential irrelevant class mapping in order to require a manual
20 intervention.

— It can handle simultaneously many class mapping requests.

Hence, the overall objective of the invention is to provide for each
existing cabin and class on the disrupted flights the best possible cabin and
class on the replacement flights. This is achieved through an automated re-

25 accommodation process that requires no or few manual interventions from
skilled personnel to minimize the cost for the airlines and to allow them handling
a large number of disrupted passengers in rush times.

Flexibility of the mapping is achieved through the use of dedicated

mapping rules that can be tailored to a specific market (e.g., the European
30 market) or just to a particular flight. The impact of the disruption is minimal for
the passengers that are quickly rebooked in other flights with the same level of

services.



a |large nunber of disrupted passengers in rush tines. Flexibility of the
mappi ng i s achi eved through the use of dedicated mapping rules that can be
tail ored wo augpersfi c market (e.g., the European nar kePLT@mP2009®66209 a
particular flight. The inpact of the digguption is mninmal for the
passengers that are quickly rebooked in other flights with the sane |evel

of services. mHATWﬁA@'—Ié'QE@M@D 1 A net hod for autonatically mapping a
cabin and travel of an airline disrupted flight into the
cabin and travel class structure of one or nore replacenent flights, the
met hod conpriSiNex riey - I I rycture of
the airiina-d TR B fitRRonty Monkif 52l 8P JARL PlogS sy ab ot o

di srupti onairtieé efisruptetnflighOiito thetcadin anpaspen@tass strutu® ¥f obe ltrsBore

di srupted flight; for the whole disruption period, splitting (209) in

di srupt i on reRECHEENbHhts dhe Aok RAMPFIENSF ¢l ass structure of the one or
nore replacenment flights, for each disruption sub-period, initializin

(210) the mappetigving (2073 the sekin a@%itr@gegcl@ss&wctmecqf thetaigiea digrelptatbi n

and travel cl ii&tstructure of the base disrupted flight and the cabin and
class structu of the one or nore replacenent flights; validating (21 1)

the direct foméadh pasyenger iMpgactet bylthealisropterel travel class structure of the
one or nore replacenent flights, the validating step including the further
step of pi npoideterAYNIAGI(2PBLRYt af 3 PRSpaRES dtineraly. @ Rasegistuptey Tighém a

i or upt ed £ SRR e b BE e e od conai dered, Y Ot
10 splitting (209) in disruption sub-periods the cabin and travel class structure
of the one or more replacement flights,
for each disruption sub-period,
initializing (210) the mapping by first establishing a direct match between
the cabin and travel class structure of the base disrupted flight and the

15 cabin and class structure of the one or more replacement flights;

validating (211) the direct match against the actual cabin and travel class
structure of the one or more replacement flights, the validating step
including the further step of pinpointing all found discrepancies;

retrieving (212) from a repository of rules (250) class matching tables
20 (CMTs) that apply to the disrupted flight for the disruption period
considered;

further splitting (213) in sub-periods the cabin and travel class structure of
the one or more replacement flights to imbed the actual validity periods of
the retrieved CMTs;

25 applying rules of the retrieved CMTs (214) to resolve all found
discrepancies;
thereby, achieving a fully automatic mapping between the cabin and travel class
structure of the airline disrupted flight and the cabin and travel class structure of
the one or more replacement flights.



further splitting (21 3) in sub-periods the cabin and travel class
structure of the one or nore replacenent flights to inbed the actual
validity wenonds38 the retrieved CMIs; applying rul es eCTmHEreIMBOs6272VeEd
CMIs (214) to resolve all found discrepancies; thereby, achieving a fully
aut omati ¢ mappi ng between the cabin and travel class structure of the

ai rline di & uthedéthoghof alaimthaevheaginnthengter af ektrigving allt Clittuiircledes he
one or nore_replace tlﬁé' hts.2 . The nmethod of claim 1l wherein the step
of retrievi té'e§|n|9 %ﬁﬁ%%t Ii/lgdes retrieving a default CMI. 3 . The nethod of
claim2 wherein the default CMI applies to resolve discrepancies if no

ot her CMTs 3ar ¥heehidtey@doOrelaim powblehgin e rdgrdell CMT apilles fior résdtve
di sruption sub-period considered. 4 . The nethod of claim1l wherein the

step of detdisarepanties ifresethar SMis a@ retrieyed @dhae otherirgtriaved GMA§ anmly

| ongest =f1li : € ] y. 5 . The nethod of claim1
wher ei n5t ht]ac S SE)H'%@JBQB#??P?%%%&@S&%%E ods includes dividing the whole
di sruption period in as many sub-periods as there are different defined
cabi n and . &hel methasisof\cdindl whepeinitbd steprof deteoniming armaise disppteckight

flights. 6 . The nethod. of clains 1. further including the steps of:
retrieving CPPéﬁfS( 'Hesqj‘“e(g@git{%rl?/ngﬁs’[%'iﬂﬁgé’?@er RASREPGRNBINLIAYn aut omation rul e
(215) to check the overall autonmatic mappi ng between the cabin and travel

class strud unRsnthddef 2idim NevHérsinupkestep | drdpittiRdinosut-perieds iriudey e
replacenent flights; if checking fails, requiring a manual audit (21 6) to
correct thd&iddingotne wthaléediaupbieat perioghppi #g.many sub-periods as there are

10 different defined cabin and travel class validity periods in the one or more

replacement flights.

6. The method of claims 1 to 5 further including the steps of:

retrieving from the repository of rules a re-accommodation automation rule
(215) to check the overall automatic mapping between the cabin and travel
15 class structures of the airline disrupted flight and of the one or more
replacement flights;
if checking fails,
requiring a manual audit (216) to correct the actions of the automatic

mapping.

20 7. The method of claim 6 wherein the retrieving step include checking that no

disrupted passengers are adversely impacted by the automatic mapping.

8. The method of claim 1 wherein the step of validating the direct match ends
the automatic mapping of the cabin and travel class structures if no discrepancy
is found.

25 9. An automatic passenger re-accommodation system (100) including a class
mapping module (105) comprising means adapted for carrying out each step of
the method according to any one of the claims 1 to 8.



7 . The nethod of claim6 wherein the retrieving step include checking that
no di srupted passengers are adversely inpacted by the automatic mapping. 8
The netwoaonfossi7ai m 1 wherein the step of validating toe/mbresote2mmt ch
ends the automatic mapping of the cabingyand travel class structures if no
di screpancy is found. 9 . An automatic passenger re-acconmmodation system (
100) i ncl udiOngAacahpeternpriogiray poathuck gtOCES) ammpncbmm@errmaammeasﬁtomge‘ or
carrying out ach step.of the mfthod according to any one.of (il ainms 1
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conputer ( 16 { to oper ate t he met hod of automatically nmapping a cabin and
travel cladravét class sfracire o aai aiflinecdisiuptathilight inte dghe chbincancheavellassand
travel gl asg, SHIUGHYRE & mBRS rdiadBhEnt ABRASEIBBRING b UM DRESPIY Aginte 2y

one of
1 to 8.



