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"Systens and net hod of managi ng an inventory of
servi ce resources" FIELD OF THE | NVENTI ON The present

WO pooeniizem rel ates to the nmanagenent of i nventPCT/&B2007/052467

peri shabl e goods and service kesources. BACKGROUND OF
THE | NVENTI ON I nventory managenent of extrenely

peri shabl e goods or resources of service industries
that are, at one nonent, lost if not sold, such as
airpl ane seats or hotel roons, and their allocation
anong a variety of custonmers is often referred to as
revenue managenent or yield managenent. The techni ques
of yield nmanagenent are relatively new. They have been
devel oped first by sone airline conpanies in an
attenpt to increase their revenues in an extrenely
conpetitive business after deregulation occurred in
the 80's. Hotel and car rental industries have soon
foll owed. On the subject of yield managenent, anong
numer ous publications, one may for exanple refer to a
paper by S. Netessine and R Shunsky (2002),
“Introduction to the Theory and Practice of Yield
Managenent " | NFORMS Transacti ons on Education, Vol. 3,
No. 1. Revenue managenent has since received a
considerable attention with the prine, if not unique,
obj ective of increasing supplier revenue. This has

of ten been acconplished in trying to mnimze, or just
i gnoring, at booking tinme, custoner requests that are
not al ystenis madimethodrofenanagieg antioventpopvefrmesvice resources’
increase. On the viewpoint of the supplier of service
resources this woul d uselessly conplicate the booking
process w thout any inmedi ate benefit. Neverthel ess,
sol uti ons have been proposed to i nbed custoner
requirenents early in the reservation process so that
to nmeet custoner expectations w thout conprom sing the

final | ' f i~ ng revenue. For exanple, US
patenterﬁl‘ HFV HE | publ i shed on June 27, 2002

and enThé! géseAl linvamtionersatest oo iths yabeagdant 96dpesiteries of
guaranteed reservations for a preferred category of
peashatle geede ANESEMYCHERIRMICRY. guar ant eei ng a

preferred
BACKGROUND OF THE INVENTION

Inventory management of extremely perishable goods or resources of

service industries that are, at one moment, lost if not sold, such as airplane
seats or hotel rooms, and their allocation among a variety of customers is often
referred to as revenue management or yield management.

The techniques of yield management are relatively new. They have
been developed first by some airline companies in an attempt to increase their
revenues in an extremely competitive business after deregulation occurred in
the 80’s. Hotel and car rental industries have soon followed. On the subject of
yield management, among numerous publications, one may for example refer to
a paper by S. Netessine and R. Shumsky (2002), "Introduction to the Theory
and Practice of Yield Management" INFORMS Transactions on Education, Vol.
3, No. 1.
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category of seating at booking tinme. This is done with
attributing a tenporary seat until check in thus

w@e@3a10380ng t he possibility of reassigning a pBSEEPIPET052467

to a seat, withinits guarantged preferred category of
seatin% durlngthe whol e booking period or until a
pr edef ﬁé@nmn@r@geﬂmt@ﬁpm Eﬁceh@&il agongiderbie agﬁntlon with

re.and. e seat s_are incr

AR GBE EnRER PuEfve AERELOd Sanb BB AR RE, e has ofter
Boyersloynplignas tindiryiAyt o wghinfiaé e ok jagtplgroahgomt Skubking time,
an algorithmwhich Is said to neet this objective it
glextament raabigpisy thataa e Nk odlwate @nr%mc@nwrtlbleemto a revenue

&%?éé%@e peﬂh*ée%?e Isiel SPfthé‘fs‘ﬂﬁ%QQE %‘P:Jéuéri}w?% Faé%BﬂPé‘e‘l B¥s would

SS Susce

ggasipmlyrcnnqﬂiCﬁméﬂwedmr?knTg pﬂulbge?mthoupamyeﬂnmﬁnmté behefin
oes not eac ow S C it inwt the cu
revenu@eﬁﬁrﬁ'&%}@ﬁ%nts L&ﬂﬁ]ﬁl %@é@ PLEH e PYORRRSS: €8 [’ﬁgsPUStomer

déc@Yl%lm §VE é@ﬂﬁoﬁéj%%rv]a_ﬁ&'?n HeesSs t §3t thak o‘c Whddie bustomer
t t he t he

cusse ol 'ow ng description o
expasidiiars Mﬂjouhbomprwmlsmgethn/énbbokjengve f rR@ximizing revenue.

tati h b d k
BEPERpuRld. O HaldnecssticBfian olsb Rz Flphshdd of uune,27, 2002 and
QﬁﬁW*Alﬂih\é%fsb%tlbﬁ é%@fmh ehst sudpdrs éuarbhiéed reservatlons for a
?w rement of being able to accept nbst, all,

eied categnrg of ﬁ@@b@gt desaribiesok majhed @b guaéanta@mg a preferred

U045 S SO T U, AOEHECS e

wbatl @ntll ehatkimthushgrepessndtie pussibmgadﬂ nsagsigeinghe passenger to
revenue w thdrawn of an invent org eri shabl e

3 eveatcwithiss Barqussantised epreferred cRmaary rQﬁcﬁ?@t'Bg suripg dhe whole
5??15 g g%?%'dt O etol%‘ﬁngﬁtd?j‘?g Qhthd 1S éﬂé’@y 'hgolng to reassign

tru urlng e custoner reques S an
beae bodahed ssatasvhien baokirigsoaneaincesaising amdeslaedainl aate is closer.

st em appl yi n aII dern revenue nanagemen .
BERGS tropenedma.miavats GEversohuiRnaec- A oHBh-pRggbapplication
ol RS IO b PREPTRSABHRERRS if Aobbenot reall

ones s In the art upon exam nati o
taachewhmgv thes elenpmnte rofithe roefstoneeic equestshareadefimgchapd rapuld be

BRI a5k b e tobtitRs: BiockShes Bropp B AR in rpgcomputerized
ENVEMFhEN. Mdrebhed fpé&emmﬂcaﬂo@rdobamtt@m Pws iy 68Id fit in
resources offered

with the current revenue management techniques largely adopted by most
travel service providers. Techniques that are further discussed with the
following description of the invention and which include overbooking, market
segmentation with booking limits and network optimization.

Hence, it is the main object of the present invention to completely fulfill
the requirement of being able to accept most, if not all, of the customer requests
at booking time, be they vague (e.g., a double room in a hotel) or very precise
(e.9., a double room, with garden-view, non-smoking), while retaining the
possibility of maximizing the revenue withdrawn of an inventory of perishable
service resources to sell like hotel rooms or airplane seats. Additionally, the

method of the invention allows structuring the customer requests and can be
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sale by a service provider is described. Aplurality
of criterions to characterize the service resources is

wo poogtiided i ned. The i nventory of service resouPCEEP1087/052467

then divided, on the basis ofqthe criterions, into a
plurality of elenents. Each e?enent_conprises an .
aiiomaied sosap serunfronh@ eentidl geserwstion systeshapplying all modern

0 n iterion v s. Aplurality of groups is also
gervggﬁgd.ﬁy@%%gmgﬁgbéﬁg?% those of the el ements that

have aFutte&sbbjedss, Geatuesd @ﬁdvéd\ﬂaﬁtagésCQfTﬂWBr@e‘hUmﬁ/ention will
and el enents are what are offered for sale by the

be¢ame @ppaesitdethe pnesskilled hrthenart uRop @xarinatian of the following
! | met a-.ar f.
B e 85 e by BB ARFIAED By ot o

uni orr of  at I east
buditionaird baptayp siyoingsrguratetonpetred. Those forming a
uni que conbi nati on of elenents froma | argest
combi ngUMMAEY OFOIE IRVENHBON ned. A capacity for
each created group and Tor each conputed neta-group is
al so cOnpet of dnanaging Arabventyy oif egrsigentesoupces offered for

f . ne. i i WG h: :
S8 TER: SR AP OIREr i <8P B SRR 1o characterize
thenservivengsotrcesds ficsipigfiadd. Théd dokintgryadsealise rdsouttoeeis then
in . a group. In this case the group availabjlity and
diyidq @PItF?ib@§'So@f t!"ﬁérﬁ%fﬂ%[lsgﬂfgeﬁp'é'@{tthpﬁ?ﬁéwf{ts-aﬁ%‘?h element
- arP & RARK [ [ : t :
gﬁm%fgaand group a\r/%blggﬁﬁfi ﬁ@ess%éﬂ{:ﬁﬁ’gsggrlcre gaggégrégedgommon
Giitesion rivablese &\ plapditngf grooipp isakol abalad Greuby agbregate those of
i ni pum of availability values.found in any of the
slegrents Nk bAEe, a-le8st 008 JitURT VAliRdl Coftrmap. Groups and
anddiakd WhabbrablfeRIEBRBER hPtHELRGIRESRBVIdBr.&lements belong
simlar manner, i.e., cannot be higher than the
ivagneibl toi seyesdl graepyr oups containing this el enent

cuch obrdlPR A8 oBlburcRp of sl e Al KRERY 7 e union

bf aydbaggembd oveeRisping groudise arntcopiputdd 2 Thbse Plormhlig a unique
novel method all ows naxin zi n? inventory availability

apmpbisdier| oflemeatyfiam pyla GREtiNatign akgrasipst @fe retained. A
[ S, ,0 ecliigqr S ' I .
Rl SR GO 8 R AP el il
sprapufade fionv ehe ocapddites iof elbmentsut Adbbdektieg , can de, dahe in an
check-i.n. The novel qeéhod ﬁllom§ for booking over a
rrﬂqntdgy/vlﬂ@lpicgae availability values ot element, grougs and meta-groups

containing it are computed. A booking can also be done in a group. In this case

the group availability and availabilites of the meta-groups containing it are
computed. Any booking also implies that all other element and group
availabilities should be reassessed. This involves capping group availabilities by
the minimum of availability values found in any of the meta-groups where
reassessed groups appear. Then availability of all elements is reassessed in a
similar manner, i.e., cannot be higher than the availability of the groups
containing this element

Service resources are, e.g., travel service resources such as airplane
seats and hotel rooms. Customers or travel agents book in an element or in a

group. The novel method allows maximizing inventory availability while
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Preferably, all sub-groups, i.e., intersections of two
over | appi ng groups, are considered to conpute

wa@r@rhaissd ities. An inventory mechani sm syst enPCBEP2007/052467

described too. The systemincludes an inventory
dat abase and a reservati on dat abase and conpri ses
h@@lﬂsg&a@dede byrcustareersaeithgr om the basis vhaedpasiiotiegaest (in an

edﬂﬁ@h @‘tff) Boois Ognd/"g‘i{g 'baéﬁg"g"yg‘%ﬁﬁsﬁ é@s%gﬁlﬁ UbS: A specific

invehttey iteRtisiieBbutedReski.e N aepstiein. a parser nmodul e,
an inventory nodule and a rate nodule. gl obal travel

pr ocesEh@gnayek dnethed ewsndon reraking e@"(ﬁrc & r ByBihdaesperiod.
f |
AR 8 g S, Bk e, v

oeedideviesintofoompme agaitgpilitiess. i nvent ory of travel service
resourées, a revenue nrana%errent system f or Xi mi

o oY TP R TeE P BToT Y ads SleosHba feuTie Sydtemincludes
LR SIPVERERY dlaBaSh el I réé’é&ﬁﬂi%_hodat%ééé bifd R@nidiRes means

travel resources to custoners e I nventory nechani sm
adaptadafns matdsfpmeg with: @ mmveheamoegprcn/mueuatanmjemd/or travel

ues, includin neans for def n|n duct s
AR Rien i Bt Gogiar Sy aar SPd<haPEUE SHSleB! RS further
ﬁw%‘dde'%ga ghkeN M nRiduly o4 Bapddrndodieans |ﬁ@ént§ﬁ} hid¥#lle and a rate
booking limts and nmeans for setting bid pri'ces to any

Mogiiesi t hi n the inventory of travel resources

ot 1 unon TR PR B R e EREL EraioB RBources

sifsieenfor Bl EFoyDa SR 61 Td & coFpriid JPRBVE DTSl §3is Talso described.
dep| cts an exenplary inventory of itens offered for

Syplem cgrIprised a Meghamistp é‘%ﬁbﬁ@%@%ﬁ%ﬂm@%n@%trave' service
Eé?urgeé S ARRIHDST m\éhgﬁ%ﬁi ngst@m”l’cﬁ't Hﬁg m%ﬁrgyrevgh& v@ithdrawn

I nes ne grou are-necessa
fromcihrepsdle oflsaink iraveln@gsgurss awhil aigickiin isgstent tf@r ater&uhmg the

booking. FIG 4 is an ex lary i nventor
a0 S ARG gLon oo O BIRES T TR TleEiH: Megha g means adapted

A
defiring subrprodu¢tdaa@hin the inventory of travel resources, means for setting
a level of overbooking, means for setting booking limits and means for setting
bid prices to any item within the inventory of travel resources including the sub-
products. Means are triggered through instructions received from the revenue

management system.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts an exemplary inventory of items offered for sale organized in

elements and groups of elements.
FIG. 2 is another view of the above inventory.

FIG. 3 defines meta-groups and sub-groups that are necessary to compute

element and group availabilities after each booking.
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FIG 5 further describes how the availabilities of all
ot her groups and el enents are reassessed after a

whoemRiing3o n a group. FIG 6 is a flow chart SUPIEEPDOTION2467

the operations to be perforneg after each booking in a
grozf or in an elenment. FIG 7 discusses availability
G e daean sexanaplgnoupecrioer oh haiek iroamsg phewing. hpwGcoscerned

cifet o B 40 Bhereisthdt rlRuf e Ris Lpda s pitsaut st of

bbekiHg én afgroud (@MU dfldbodkihg irfah |e¢b1m_éﬂi\t8%_60§lf “the
operations to be perforned to update availabilities

PMET5 JurtbrtdetAbed HowPthe Bl SHablifieS IV &hel §k&UBs and elements
I mpl ementing an inventory nmechani sm capabl e of

are eassessay aftera hoekingmue graupgenent system a
check-in system a travel service provider and
ElGt®nersflamdhart surawarizagetites opélaBond 1o diev performedherfter each

Sxalfnﬁl es of how an inyentory of itens can be adapted

BOKIRY &} PLQUROE I &N PRIBPRle” managenent system

inpl enmenti ng over booki ng, market segnentation, booking
Flra-i £ disgbsghayailabilibn akelparenie ABA ORI Y e Muttj-gay pefiod.
is a nore detailed description of an inventory. FIG

E@o%;iuﬁh%rl d'bsame_essltbro@bau&xm@oﬁoma\g%ig@ﬂi'rlt?@u@ie updated
é\cjé%z%kn s&@??%eé@ dlc?:fn d&f‘%&%g()f((ﬁ@[lg?géﬁggéubpr oduct

4 i i imts, FIG 15 . ..
b3 s adan e aihd Bpbiiore 101 PeraMued to siete Svailabilties

o mulitlab9 petigdi | | ustrate bid prices. DETAILED
DESCRI PTI ON The foll owi ng detail ed description of the

it:Ltg.eB%isW&\AfseEeéﬁstéﬁﬂ SleRtrRrBa8Y | iRgetoRM RESHhanith! Eapable of

scription’ 1 ncludes exenpl ary enbodi nents, ot her
edydatiimg vrith ar eeveosisi inbeagament Isysiges awhdok-inesistem, a travel

t ot he enbodi ments descri be i t hqut departing fromthe
SMER PR es BEHUSIOTTRS SRR YR] 298N b chni que. of

I el d managenent consjsts in partitioning an inventory
%fG. 11 givesturther examples of how an inventory of items can be adapted to

interface with a revenue management system implementing overbooking,

market segmentation, booking limits or other revenue management practices.
FIG. 12 is a more detailed description of an inventory.

FIG. 13 depicts examples of product (1310) and subproduct (1320) tables to
illustrate overbooking.

FIG. 14 depicts examples of product (1410) and subproduct (1420) tables to

illustrate booking limits.

FIG. 15 depicts examples of product (1510) and subproduct (1520) tables to
illustrate bid prices.

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 to
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items offered for sale. For exanple, an inventory of
seats in the coach cabin of a flight is further

w@20ovittazened i nto cl asses of service corresponedcTHP1007/052467

different fare categories. Magy different class of
service codes are generally used for a sanme cabin, the
&memb@dbnentsrdewlge@mt’r‘;ﬂté depading fiougtheaspiriband tesope of the
E@gé@&gers sit in the sanme place (class of service

J re al so defined for the other cabins, i.e.,

busi neaseéntlqlié bf{ietd ARPhgehRNE ondivle megfamnﬁmv@gn haxehtory of
paid different prices may sit next to each other in

teras ffeced fapsale beenexmpleeap inedPDLel spads Wethe paaeh cabin of
5"ﬂl@wtdfsf@%gméaﬂlt@%doﬁwté% W6 cgoscia%lc T&Brﬁas’\ﬁénﬁmﬁ to different
- 0 are

rac Ice ny alr I hes
fiaremwgorre@ ety drlffetémmiasmufesemo;a cedes ard gemérekyelused for a

are ht early restrictions a ch
PAAE 0@& mdh%&ﬁa%ﬁah@dﬁltg's ASAEMIBoRY G h?g‘gh 'e‘% tgﬁmsﬁengers
§i‘f"’fﬁtheF§a§ﬁlé nﬂﬁot gflaan Y&k ¢ QPeg%lsfoeH@ﬂH’@d for the other

especi al alrline Iindustries.
balsies, 08.,t besinbseranadt fist ¢Ihss) IIﬂemecam;elneasomwm&ave paid

dRieF L PSR ShMERE 18 AETT BNEBI B RkbapebiBbecause their
FexRPationanvaret H@Hbywlﬂ%fﬁetré@tdclﬁys bh@eﬂfb@b@@és This is the result
inventory in order to be able to finally best fill

ohaiwelpkrowr poactigetly sirlines weoepatiseaunsingtpest of their inventory,

B elrts, PabOR. Loy HERGGn Rhnr Bty Bhbh a0 hat being

gegrefihadbblen i s another revenue managenent practice
that has been_introduced in the past decade. For
exan‘pl evethaskingehasobeen AleP & &ommpen pigstiee dor many years to

Qerre %Huﬁé s%'é@uaﬁ n GREO8hA ea?rlugEtiﬁHﬁét?EErﬁ @Qéés?e% on the

are rave bu3|ness an ose trave
bbserk/ailarutrmt Ia”ﬂeecarvmellayqn% anfl noJshane ase diwanet otmitdng. Hence,

in a sim/lar way and have different tivations, e.qg.:
PIRYISED ool SUGH SPEACS dBRRMICSS SeRUCR ABI ENQiBnsPis,@r f@oms than

é%a%@ﬁnhﬁé@w IR NI SSVETRE H%rdé\"t’é?hf?rable to flnallg best fill

cust rs of |elsure segnent ar nore Yy read
Hedepianes o hotels dm¢h€ exgectaton tid mpeshows evdll bnag ethe number of

GEReRvlorisiB e Pty MAHAES sl L et ParBrenye,

Ser Vi CRIake \WedichtBfreisostenh 8eresRRNE Thakad Rl Bratiiéethat has
whi ch typicall'y consist in

been introduced in the past decade. For example, providers of travel service
resources consider there are two categories of customers: those that are
traveling for business and those traveling for leisure. The two types of
customers do not behave in a similar way and have different motivations, e.g.:
the leisure market segment is much more sensitive to the price than the
business segment. However, customers of leisure segment are more likely
ready to accept restrictions (e.g., on the permitted travel days or length of stays)
while planning well in advance their trip. Hence, to maximize their revenue,
service providers have adopted sophisticated practices which typically consist in
limiting the booking of the low revenue segment market, in the early part of the

reservation time frame, so that the whole inventory cannot be sold early to a
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limting the booking of the | ow revenue segnent
market, in the early part of the reservation tine

wo ec@na1033® t hat the whol e i nventory cannot be BOI/EP2007/052467

early to asingle category of gustoners, i.e., to the
| ei sure market segnent custoners in this exanple.
singsedategpnnet cugibmgrs.oi.e.t k0 hergjsdveatet pegfrest customers in

heir fi venue si.n he ould be ofte
tE e\ B R fifnb it YRR e isidly it tpeir fina
tetfenubGined {helyadcﬁﬂd b@tof@nbihsd BifaRiopr Wh€re ﬂw'@?hﬁodlﬁ athave any
resour ces. booking limts are generally often

aeRptenrities h?ﬂt ﬂ@esaﬂalﬁt%ugt @é’é‘ﬁ“’\@@sdm&@s 'rd@fPYq{éGSWC?ﬁeHence
BOGR hgeﬁmﬁg a?rgr%f%ﬁ&% ly déﬂém%dhp?ed’,‘hlﬂl %%Métlﬂdﬁg&mq classes
period, 1n an atte I

revenue

deﬁxﬁétebypheqtrbmdeobf semdcese duringghbevmiholetesenatentdeyiod, in an
adoljgted y airline conpanies is referred to as network

ﬁf%‘?‘laéﬁn'z?tf”%ﬁ’{ UBonsists in optinizing
t |
ravel gfj| Eﬁwkﬁg%dtkbr@rré\r/érﬁfe Fn%hgﬁérypl i qre%&%]rqgﬁédopted by

trlp segnents t maxi mze revenue
ainla'ﬂa:aempahias B wistreddo dsupstveorki akienizétion. altfm:alelygqon3|sts in
tination ires incl

SPRHIATS el o R Rariey %ﬁ%&aﬁhm' e caamgents to

ma&frﬁl"z@r‘rbl/éfn&b’ T;@(@nvetm@@amr@me \ﬁhé‘ﬁ% édst@n’ﬁ@F‘bU% bMicket for
trlggers nore revenue, throug t he sal e of anot

apreian destinagioprwhictTiieqwifes iacluging ardomestictilightt ahtsrﬂ;egment of

B e PEE iR 81 BroPPRE TiroRUERY FbanbcrlipRBfht ince i

eventghlly heygernss im@eneswadrdue, | Gineuigh tthensaled ofaartothBeigxpensive
own quite different notivations. A traveler is
§@918eRl- 1y not solely concerned with what is to be paid

to get ﬁé,% Ctlﬁg?’ﬁg'ts ‘ﬂ[ ifftd ﬂ%%orhee?éeéb&}eh?éve?h{eo%nagement

reques S an O reserve e.g., a
pedotiges.y mﬁcrselatgem)g gamditignisatravel clengdse aproivitdosy mahue even

i'S Simlar situations are encoyntered wt
Gondh Bedt fstradira rlgn%rg s A Ao TSI iy AultS  different
AR IO RabiMBtalif hobSaelAtincarRed M, What i o be paid
to get nagmortembbuUeftemexpgqssearth gteon réypobss ahd Wmtdd/hke to
| oor wher cat ed and he fagt

. i |
BRI  s peTait 2alPasty BE3AGa g rlatie, hed dabindogpseat or
ahl aitlee SiHflke RiUatisad &t SeddoUrReicdndithi B8k Sproviders of service

resources such as hotel rooms. Room booking implies generally to have to
consider a broad range of features. A non-limitative list might include the type
and size of beds, the view and floor where room is located and the fact that
smoking is permitted or not.

Taking into consideration all the customer requests at booking time is
possible without compromising the prime objective of the supplier of service
resources which is, eventually, to maximize revenue.

FIG. 1 depicts an inventory of perishable items offered for sale. It is,
e.g., a hotel room or a seat in a commercial airplane. Associated revenue is

definitively lost if item is not used at the time it is offered.
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possi bl e wi t hout conprom sing the prinme objective of
the supplier of service resources which is,

we@@ntiugBd y, to maxi m ze revenue. FIG 1 depi CPGI/BEP2007/052467

inventory of perishable itensgoffered for sale. It is,
e.g., a hotel roomor a seat |n a commerci al airplane.
Associ A ermverréwna@onmoe’p@ﬂuqﬁ ielergents (168} here asssimedstoler sets of

a0 sansp A elEmdit st a8f)et 59 .4 Tisk e lidhs, Snethis gxemplary

ineAtory @REE -to Alustlatsreiy invended ithed dilteBomd ﬁbv@been retained for
criterions. In this exenpl aré@p nventory used

Avalifgingdhe inventomlamests: the dpe el b@i’dl%@@@véﬁ%é@w (110) and

f;ébﬁgdlﬂféjg e'%écf @J{ %é?ﬁﬂt rﬁgﬁb:'lg% {ﬁﬁié%{ﬁérﬁ '??%?ométgg a capa0|ty

(‘qua/{/hlbhneothernumbeﬂ of rm@moryqteﬁmhhalhmotfeneﬁ fofr sale in this
asSocCl a .apaci ty C is the n r o ]

plersht oH‘?”F?e tﬂﬁmeﬁéﬁ %?Cﬁ}elé 3 SMeking ‘iEIJ?rLbQ?%iVQPm with sea-
GeRT8Rlexa éeof IfIU 5 tth&lcCaRN enEsﬂdf ﬂ’Ps (":1%(1;")‘2&{]‘[?]’!31: ggotal hotel

doubl e roo seavi ew. | nf exa

Bam umreretamymB%nﬁ 10Q2thay shamjtheoisaraetmfiieﬂiorhmalebs rtbwsndefining
Jnve 1%3_% of 100, that share the same criterion
Wé(le[] Tni ng inventory elenent E 1 . Elenents,

and grEIéFh$erﬂ§ Sh@'@ﬁﬂﬁs oh@lerpéftsk tlhraﬁ hes fGﬁﬁér”G@ﬂﬁl&l ﬁere after,
after, are the products that travel service provid

aES thefrerlodugtsﬂbat travel sapvice prevideniserfteringene salegto Its customers

BBblen E SR b BE AoATRss R MINERYY i Bine BT RieRts and

gidupshet eldreettsesmbng whichoc@stomiees Wil akdvegtd exercise a choice
particul ar travel resource, here a hotel room As far

whep Hﬂ@‘%&r@ PéUlOHlaféB@é(ﬁer@Oug‘@j hege pihaigkregre t he
I nvent ho nfla\' Sa M eﬁ%\‘ﬁgvfa? o(#xsa’g?l{%{at QSéry;;tb Plﬂlé%tﬁéc}gofﬂenﬂwention is

poi nt s: nventory
teadarned it wdrthumatied) folowingi paints: choi ce |i ke doubl e or

cr Mentoontable PhERS T fbie mdfromoet S&@@Q%abmaw choice
ke Rubley R klﬁgob&?sﬂéﬁ) %nd @ejajo\ié\l/v Hﬁba"r‘@é(r? Vi o rsy criterion

types wth , queen, Ing or single
geiining conslamegnthaay haveva dwg(er pludjityoaf ghoides (erg..o0a hotel may

ea in which ca t he el enent 1 woul d, be i ch

RaFe aPorLives SR oHSiennggoe: fuby kit PERIGIRBedd). Sig rooms
hiaydee do v@%@;ﬂ ®ch Qéﬁi%h%ryor?s@a?n which &8se the elements (100)
conbi nations of elenents while if there

would be in much larger numbers. With three binary criterions, as shown in
FIG. 1, there are possibly 2x2x2 = 2° =8 combinations of elements while if there
were 5 types of bedding, 3 types of views and the choice of smoking or not this
would lead to have possibly up to 5x3x2 = 30 elements in inventory table.

-- Not all combinations of criterions may actually exist in the inventory. For
example, the hotel may not have any smoking sea-view king bed room
(permanently, because of the way hotel was built and furnished or because
these rooms are not temporarily available if, e.g., they are being revamped). In
which case the corresponding capacity (125) should be set to 0 or element ES

removed from inventory.
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were 5 types of bedding, 3 types of views and the
choi ce of snoking or not this would | ead to have

w@omgili3go up to 5*3*2 = 30 el ements in invent oPGT/ERDDB052467

-- Not all conbinations of crigterions may actually
exist in the inventory. For exanple, the hotel nay not
halNet aally csitasionsg hgee-an aﬁsnpwgedaéavemmnv(qm nmin@nsearview has

Jefaedy B wble, dnsiss Bowhh Easiday Pt $RERin8 rpom. even
thaligh it Rey chbiRehstiHigh irﬂp@ﬂ@%‘@ to manylduskore@’e(thds who want to

correspondi ng capacity (125) should be set to O or
§W@h@rﬁ”$§“q5§n{5\?é&aﬂﬂ@hﬁt eBMEKe), -is Nkt gaing 4@ jtriggeroary extra

ﬁugntoaﬁﬁoﬁét@ 8 ne?\fﬁ Vl?llé' t'efn Qttéﬁ t ¥ %‘é(tlg nd attract
st BOSFRE Sh SR

Inrtrvely a va

mnme s:metdnlwsrthommdamtlytuhmgbmlgt relvenaex becateseabcd:upwulon of the
hg@ rta ce to ny customers (those who want to snoke

be. Rt theAvRsa0et el s noke) , i's not going to
tri ggebnat'ﬂlé 5adi$ df tRY feHRel Q:rﬂ%\‘?o ﬁém@ﬂ&eéret Q%H%’I’gamzed in

It ISJUSt an atte t to sati s ttract nore
guripsnem $he mastlcum examnple oﬁEt@atlsng grma&dbmw service

AR orefefersed 78 o (AL e T1ad) ot e BrGied¥orward example

st S@Wﬁngﬂéﬁ |ﬁ\b@rﬂo@fﬁégr6@€s lafe %Wthé Ba&@%f a single criterion.
articul ar exa G 1 six oups are defined b

y
bus/,u ¢t (Mb)viSdt@e @r@uprlecleldmdelemq&s 11tq E41).et.dhgalouble bed

vt dpspeet Bl iRty ISR BLyd POREAER of tems

ﬁj ﬁ@l 108G Brénts SBHSce grolndékéfﬂdmloﬁ?géﬂﬂzlngr%uops including more
|nclud|ng elements E 1 to E4, i.e., the double bed

theemogeo GriterioBp i aligash Meationed eabeies elemanteend groups of
Qfé'rﬁ&qté‘f}epré‘é%QE Wt?ét % ddvBMRelOfor ¥die b Q%B'n&gng.f BY et .ﬁventory

service prov rom organi zi ng groups
Heaoe oaleusrdnu@‘rnequesmg al deadniby-beg mbowneill taé)granted a reservatlon

ements a rou elLements represent what
oy Sda s Ay i 18 oS Sk e qunBaiEargy matches the
EG&6fer foqiisdiomer requesting a doubl e-bed roomwill be
granted a reservation for group g 1. Indeed, any of
t he 70FKadtvis JUS’[ amrzthengmpofpibteenvembrwohlal&mem lbétéer show how
custoner re ot her V|e

h .
SRy BT CroRs Bat et yBiab arg itseeingl Bhvs grelusive
efiteiBhs SHcAURS inheis GRriNlaro¥RiMBR:, 3 8cbhisw dithla fanrn-view

E)EC' u933| Vaend g4). However, this is totally dependent on the inventory
characteristics, i.e., how hotel was built and furnished and how elements and
groups have been defined by service provider. In the particular example of
FIG.1 and FIG. 2 two overlapping groups, like g1 and g3, are sharing the
elements E1 and E2. Although a physical inventory item belongs to only one
element, it can however belong to several overlapping groups thus can be
offered for sale in any of those groups. Hence, the 10 inventory items (121)
belonging to element E1 (101) shown in FIG.1 can be eventually sold
indifferently in any of the groups g1, g3 or g5 (i.e., as a double-bed room, a sea

view room or a smoking room).



10

15

20

25

30

criterions such as, in this particular exanple, a
sea-view and a garden-view (i.e., g3 and g4). However,

wo biog/1i83d ot al | y dependent on the inventory  PCT/EP2007/052467

characteristics, i.e., howhc?e was built and
furni shed and how el ements and groups have been
def i neBepynd ezloineatsprand @eeups roft Rlemeirtsi definad dyaripe eservice

Blnyies o< R, B4 nobodel® aiien FEF 638, 208 YBSmot, (sirs meta-

graupss ACRbtd-greript igthie iunfin BEIVENBB nMidre Yrbipo iatelvenBpt e.g., the
It can however belong to several overl appi ng_ﬁ oups
i grewps testonestiered o081 sHide 9Bn AgnghewntiRok giéfu@smeta -group

Ty e

fiﬁ’hﬁhg ig:! frfe@é-@lﬂ@up/ (:B (}aflﬁeoﬁurﬁb@ off Slepfer@s bf trga3 nﬂi’ta@’-‘ioup and

(i.e., as a | e-be a sea Vi ew room o
§ﬁ$ﬂ&'¢¢@drm't}3e(§éﬁb I9e|0@m9v§bf lese Hepupe wmeofew@ﬂw@ual group
SRS icd S o BY B, B, BP0 8 P e cre
mﬁsangfaru haviagt tte aonisiger ometaA/grolrpsmB@cawseu gsodd%atoverlap their

ove the two rou nment i oned
‘é,a"%@P\éH‘év@%t ANl @?P@ tﬂgongp dape Y &Q%Poé@%rﬁe‘é"th'” a
I I
%’z@ ettty b?*ﬁé“’%?étﬂgﬁe'ﬁ%ﬁ?%,dﬂs“*@#hﬂ*éﬁ&?%%f”ﬁﬁ"e‘ ther groups.
@hesremeta gnfouplsearaﬁnan@mtoqptoamhtecﬂsmcerdowda\caalpbdlty W here are as

? obvi ously, | ess than.the_sum of
é]%‘ pTETEREM é?rFBS“-’s@ﬁ% ‘%@Hbsan iFhORS |”é%s?v‘%rvﬁ? Meta-groups
ﬁlrﬂiél?%ils(c'é@éd inRiG. 4 &rd BEMpOLRSf o BRSSAsIS @)f hB&VdrBAps$ Pave been

consi der meta-groups. Because groups overlap their
dotinecby trevegl sefvieetprovidgr.dependent on book| ngs done by

Ut OTRE SIS SHI 3 QY 3948 Hoores oo

H84Grigte@URRh adathneledadr ket B8C@30, oéa¢m\g¢@m@ra g 96 (220) and
avai lability. There are as many neta-groups as there

aReh BP0 (%TQnﬁpfb‘S)ttﬁdiee@vtéaqlwa whet %&l@@laﬁ @é/af'@blﬁr?éier each

gbélﬁHé (ﬁ‘dcéﬁ‘ éﬂaﬁb dﬁoéTBHk‘ﬁ?s o) % (HBé)QOWmong all
roup av een |ne by "travel e prbv
écsmphtmhmlena EtdEpSZthermﬁe ihaEh&theBs eﬂmi&ﬁned |rarmhtory elements, i.e.,

EHIEIgl%gllnl(t %{a‘?ﬁ@r@ﬂigﬁ | E%Srseggé’ésat ggot\gttg&eﬁm (i}jlq\)hn?’ﬂe primary
Hﬁl&fi‘)l Lﬁfé?nétgjg%u&éﬁ% th Ok &5 Rrdck 6K affuaMiBbnt @VBilASiities while

after each
bookings in elements and groups are done. Meta-groups and the way they are

used are further discussed in the following description of the invention and more
particularly in FIG. 4.

Also, to control the availability over a booking period of more than a
single unit of time, i.e., more than one day in the hotel industry, the method
needs to consider intersections of overlapping group pairs, e.g., the intersection
sg1n3 of group g1 with group g3 (350). Clearly, the elements belonging to the
intersection (i.e., E1 and E2) have in common the criterion values attached to
group g1 and group g3, i.e.: double room with sea-view in this example. Group
intersections are referred to as sub-groups and have associated capacity and
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booki ng or cancellation done in elenents or groups
(220, 230). Anong all conputed neta-groups the one

wo bav/1gashers all defined i nventory el enments, PCEEP20E7/052467

to E8 in this exanple (200), fepresents the total
inventory (210). The primary purpose of neta-groups is
availabdity recarids ¢B5aktogall hedise efvsuh-giupstisdyrthei discussed in the

BB RESea gl T S TRRIB B0 IR 2olsscal o the

fol | owrngs, dﬁéxﬁng Fddfm@doéroﬁJAPS arﬂd/f?ﬂﬂétb‘ig“roa‘j@l tR@riAventory table of
Eartlcularlyl FIG 4 to contro

1 otan ikey C@Vfw'et@dbél@kﬂﬁelcﬁ%} iipdF§$ 4ndPe EOrParﬁ)fathe elements
{\@Lﬁly}‘nghb f(éfdoﬂqhe |{1§er&toﬁg g\/\} Fﬁfhdgér:sgaggﬁe'd}ow? (410) that
hawlbeentdeﬂmedocﬁr amanhe@puyn@egmwu@r pfatrr@mventy)ry df llems to sell.

RO GP HR0 RBRE PR IIRGTaRY (0L W thiaparicatan jgmple used
{d |IﬁrstraFe Ihandv&s orhft‘N@ Jﬁ%&@'ﬁﬂi’ﬁblﬁgﬁor&r 'o?jg%%\n%ﬁb%ggeﬁsted in

attached to group g roup ¢

fallowirge dale eave nommdsreeix@wyethedlrsumvend:@nbmatlowararrmwever
referreF 0,as sub-groups and have associated capacity
SO FiBitity records (355) too. The use of

sub- groups ﬁleiéidelﬁfs 0T SEYSHEAd N_The T@éﬂ)é’é’ﬂ 9,
escription ERTT,05! ACAY)

Thus, havi ng ?Jéﬁéz!éjggkr)guq% 3;;%5‘67§ grjoups tlg3

i nventory ta?)‘iJg of FIG 1 c%\a % conpl gt ed as %epl cted
in FIG 4 . [Chvfop of the|dieRehf{$ previlously $lawn
(400) the ipkebtory now i|ric2 dde87al | tHe groud® |(410)
t hat have beetoedefi ned on 1apprdoe&&d by tlhe ownér [of the
inventory ofoigens to sellls. QWaggr oups al so gppear
now in i nvens ory (420). I garticul ar exgpnl e
usedtoilluE Eatethelr the uni que

conbi nati onps msta-grmé‘ ;dlnfollovviggtable
are consi der%‘el’.6 Only the 4 t6 e conbinati &Ns| are
however shomwBbn FIG 4 | 178 3@Vention does rét
assune any pawsi cul ar netHa2l4t6 &onput € the 85
met a- gr oups| 4ng sub-groupg.3 PER gel ement s and 5gr|oups

have been dej‘l ed over andgyenyeary of |itens @gflered

for sale it t,nir ai ghtf or. %: fst abl i sh, '4t h the

tradi ti onal I ques af \;fr% s, of softvvarg

engi neeri ng| LtJ e/6 corresp( &- grdups an o

sub- gr oups. 1u40U5 1234578 85
1U40U6 1234678 96
203U5 1235678 80
20306 1245678 90
20405 1345678 70
20406 2345678 90

The invention does not assume any particular method to compute the
meta-groups and sub-groups. Once elements and groups have been defined
over an inventory of items offered for sale it is straightforward to establish, with
the traditional techniques and methods of software engineering, the
corresponding meta-groups and sub-groups.

As far as meta-groups are concerned, those that are formed from a

unique combination of elements are retained. Duplicate combinations of



10

15

20

As far as neta-groups are concerned, those that are
formed froma uni que conbi nation of elenents are

wo edoaitmse Dupl i cat e conbi nati ons of el enment s aPET/EP2007/052467

removed fromlist. O two cony nations of groups that
conprise the sane el enents, the one enconpassing the
e@n@ﬁms angreenovefl feprodiss. Ok twe mombigationseqbgfsupsothat comprise

et el tan e, PRe EesRRRS:HRE Ml 48Rt gBlniit g7 fous is

R@pite Asl &1t bugephl bf thed, iineke %'b@ﬂ’@méﬁleEmbriyoccEﬁmeh@ﬁs of two and
t he neta-grou |nclud|ng al | groups nmgul- 6

fhree eoyps 1and ahoahinatiyls e %%OQP%Qbénor\ﬁhl"MU@ﬁ é‘” defined

8[%%4@25?1' tomﬁgg}l'ﬁﬁgsfhgergkféggou Slh{:ﬂ@i"ndgveg 6;[%)55& |.teer.1.emgu1-6) is

rnterse ons pal r

igteai(a2t) inkleage, with the particul ar exanple of FI G 1
where 6 groups have been defined, the sub-groups

corresﬁglhéhq subtgsoupS UWhish are used laieewhep ?@'Ffd@%“ﬂgw@w't' day

RS ge oM R e e Gl of FRNPR MatD R geeldfea. Hence

withvthetpérycuﬂaseuasmb of eGe 1i wherecapaoupy hat/bdedwrddefined, the
roup and conputed net a-

g%gl?& @%gp@ghégggrt%gg thg lgﬁqpq R3S thaipvusslap (tlgose ﬁ1at have at
Rt bﬁ‘é"eHrﬁélntQH'cBPfﬂgo )gé)r)e cd’%ﬂ%r@&' ihd féreel éﬂd ﬁ%‘ﬂb\%g table:

or cancel l ation ppear paci t ement s

gi ven by ser
met a- gr oups
exanpl e chose
hot el roons,
itemis the
each day of
left after c
capacity (po
over booki ng
i nvention to
adopti on of
i nventory tap
many tabl es
reservation
several year

par ol SIS eyl Tciod, o

y Bab-groops de

sCapagityo
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anﬁ\3cal cul at
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gﬁ% qguant um
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H@Gyear Av
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ipswussed in
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?otsher tinme
e per quan
agfﬁecessary
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440) is
re renov
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Appl yi ng
y may |e
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t48n may hay

etobe
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and
e

308

'ég\;
11

ph
24

?E

ﬁ‘ﬁr

d
TJoKS %

(440) andcly

entory
1y for
t iIs
from

e

to

is one
are as
grmtted
gs up to
aged.

r%tached to each

Béfr‘iéﬁ rélé‘rﬁehp é\'o@ OHRd EordputedlU QAR roURNUSOR ﬂoﬁbbﬁing count
ilabili t2/40(;f corresp
u

bed room

geloom (430

845%} goi

en ava

awvgilabiliyecolumn (

pdated after e

ond

in
a% booking or

cancellation, also appear. Capacity of elements is given by service provider;

capacities of groups and meta-groups are calculated by the system.

In the example chosen to illustrate the invention, i.e., hotel rooms, the

quantum of time to sell an inventory item is the day (480). A room is on sale
generally for each day of the year. Availability (440) is what is left after customer
bookings (435) are removed from capacity (possibly taking into consideration
overbooking discussed in FIG. 11). Applying the invention to another type of
activity may lead to adoption of another time quantum. Hence, there is one
inventory table per quantum of time and there are as many tables as necessary
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decrenented by 1 for that day. The neta-groups to
which group g 1 participates, here the gl obal

woredoaAgEeup (421 ) and all the other neta-gr oupST/BPINON052467

have their availability decrepented too. The second
exanpl e corresponds to the case where a custoner uses
0 mammmedbnge@trpar@unteﬁwseae@vatmmrmcb Repesglingsen hotel practices

i REoveyal s ke agr B eod FFRBRYL ok ng

doubl eAs GQﬂawdvbllélﬁiﬁty\fBQWn(:éﬁ@d (440)1 iow & Peeticllengaf (480), a
availability itself and groups and neta-groups to

arstemes haekata Feemi RNRINES 19ad OravRi € &bi q:t,:qtgmer wants a double

Heq BT A7), S, SRRy SOC LTS dRin SRS Bl PGB to be
aueneh&kntéd by 1cf@lrlthim dagl Erpdamet@ grnupbeowmtm gaﬁJpsgmpamcupates
grom | ef t her di scussed in

e%ﬁwH“ngEbag ”E“Hg QWHPI(éS& ﬁ@dg@u][)d”p‘%oﬁ?eé mgta- EFRéJpénWPW” have
e?r“élﬁantaBﬂﬂyé‘é&eH?e?ﬂ &eyy.ed: All the other groups that

ong to t'he neta-groups including the group in which
t he sa]l'be\msod@ree(ammee:otrleepondwm thebichse yvhere a customer uses

bl evpisg i B Itrfilgre ' RefueSy Elqab s y€alids bBoking in
éﬁ@éﬁw@hﬂt% ofﬂe@ty@e'éf' é'élbé@lbePro@uléPUé‘@ard rﬁﬂfﬁ@mbﬂlng double
better expl ain nportance of neta-groups

ESOR Wil seeevnem@rﬁodrlyﬂ this ¢asenglenesit agat Ilty Itseff atnnle;rcaops and

8‘%:1%) QF%JR O@Wﬁlﬁé%ﬁerﬁtrﬂ?g&gg%elsﬁﬁe %Y%lga%i?y gjrépf"emented The

Rip asLanéd &tati Budkirete of) gloung1 63 Foldwed by rbddking 8f element
have to be decrenented by 70 so that the resultin

g?,as,q st the pvailabildy SebIRN (S yogateddadhe ordemas show% from left to

g gi lability figures of other groups (520) have not
yet "been changed since no bookings are assuned to have
occur rad ii i funihee discusped ih UG, St a'arhdi FoGt 8rthegovdnkepping groups

ER09 e aBasouas i dirg emanied AY WedRpeapiR@sanet belong
%f@g%%ﬁﬁ%sﬁun&g?m%@wr@;Wﬁ'fcﬁgﬁgu%zé% SRS pave i
aeaibbiity cecaldilated. Sinkllyeal] H#0elepmentadhatabélongftotthe reassessed
gg)dat jlﬂ"g%ﬁ"%élél‘a@‘ﬁ?é B'Idllﬁ‘k)%d ?nsay( gg?) beTEi(egher t han
t heavaF|@ lilidsyatdsulrssurefary kes8abab &t UBpIdiR theiiafportance of
they participate. In the exanple
meta-groups while booking the inventory of items. For example, if the 70 double
rooms of group g1 (500) are all sold on a certain inventory day, the availabilities
of all meta-groups that include g1, as explained in FIG.4, have to be
decremented by 70 so that the resulting availability is as shown (510).
However, the availability figures of other groups (520) have not yet been
changed since no bookings are assumed to have occurred in those groups,
thus still offering the apparent opportunity of selling, e.g., the 59 rooms (530) of
group g3 (sea-view). This is wrong since all sea-view double rooms have
already been sold. Hence, after each booking, availability of groups (520) are
reassessed. This is done (540) on the basis of the updated meta-group
availabilities (510). The availability figures of groups may not be higher than the
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of FIG 5, g3 to g6 groups are thus updated. The
availabilities associated to the groups g3 to g6 are

WO epiacse by t he ones of the correspondi ng nmet BEGYEPMPT052467

because they are |ower. Hencey availability of g3 that
was 59 becones 19 (531) even though no selling of %
availabilty figetes ahthe reta-geppsde which Heer partisinaie] kf the example

ALE: & 3000 06 s e nut o e oy BB G sb 8o o the

gid@sdwﬁofg@m@ﬁ'@mééed\ﬁwfmea&@éé abithe tc)brﬂé@[sob@ﬂ meta -groups
recal cul ated towards each el emrent bel onging to

@?@ﬁ‘}tﬁ@ thsg@ye lgwer. Hanceapwailebiiy 9§ 9adhakwas 59&?096@%19 (531)
&m VAL ! | Hg’ %9&5’%@ o&ﬂ}f QPtTH c%h%EEBnc@?c? tid'lements
nes of ~groups t par i Ci pat es. nce, the

Mtagvitrabléelat\yewf(Eél-l-Em)ants E1to E4 are set to O since

avai | 'Iit%of_dou?{eeroc%mgroulg has fallen to zero
(500). pewitHaeesr 4O o8y MalergesPinde vpdgle group
Q@al%rlﬁletso(&ﬁﬁak“ﬁlé’é &Idre fdfR {J%bg' Whetd ﬁ}a@l%ﬂér;cmas been

groups and net'a-groups 1 n inventory tables after
t&nalkuui@edntowagds)wchﬁﬂepne@h b@lcmglrgg do dhgse Treups (550). For the

SUFERAI Yo B i oSSBT P55 P08 ncher
fHHnntHé]%rfégcbﬁw¢§go QX/h@Mal*t'@é?tl&lﬁébésf | &S t'h@ aldilability of
et a- groups concer ned ose that contain

elemnants & 9S4 areweidn @ al'ecg@@rmla@hwgs‘ dowble wone g(@aohas fallen
ypggp(gﬁgjlability of all other concerned groups are
Vi ‘l'y reassessed even though no booking in

t hese PhoUlpw biasrt e eNGdenintinaAzéd Whab¥d}toe be done to recalculate
Avai l abil ity of each reassessed group is set to th

fRenaveilabildy q'@mﬁﬂtﬁ rQ"QHE?S &N Metaraf ol VRAKINE tables after

RET BEORER 17 BuPReaR o piYe by’ TRESTaNRY & ERlinin which
8 boakmggwadwleeeredaﬂglsadwemgnm ac¢ordmg!p(a1iﬁ))n15m|is tidgggers in turn

ere that g3 group . ears I n rret rou 1u3 where
Q\%Sﬁq&mqrﬁmgﬁaﬁag@@ﬁﬁ'ﬁyf@udr%a'r1 -grqubs; gercemed, iie., all
t befhav%Hfa.mhé fgrbapggf, ?'g rmcﬁ Qh@%ﬂﬁwg{ %%srlf%émr}e done (620).

aval l ability of group because i
T han, avadlablity efall gtheu pomesmedlgrdawpgxareﬂhdlvscamélyrreawdssed even
FRRIGhESo b35kihgGn WK U 24RS4s been done directly (630). Availability of

each reassessed group is set to the minimum value found in any of the meta-

groups where reassessed group appears (640) if indeed lower than the current
group availability.

In the example of FIG. 5, among the meta-groups shown, it is worth
noting here that g3 group appears in meta-group mg1u3 where availability has
become 19 (511). This is this latter value which is retained to become the new
availability of group g3 (531) because it is lower than the current group
availability. The same remark applies for the other groups.

Next step (650) of the flow chart in FIG. 6 consists in reassessing also
the availabilities of all elements. Like in step (640) the element availabilities are
then set (660) to the minimum value of the groups in which they appear if
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Next step (650) of the flow chart in FIG 6 consists
in reassessing also the availabilities of all

we@b@nmemsso Like in step (640) the el ement PCT/EP2007/052467

availabilities are then set (£60) to the m ninum val ue
of the groups in which they appear ifindeed |ower than
tndeed upwentthan dhengurearndi ¢Iame|nt tayailahility. el angle the process of

geragﬁggsgﬁ(?@@@ﬁ%s%{‘ | B R bbb ESnE b LorleTent S

gr oup, WhepQakdtagd ios b@@mﬁgl iA @@r@j@@bboklﬁglé dohe in an element
avallablllty of el ene i n which booking is done is

b@:r)etl’r@rﬂvé’dahkﬂb'opﬁielﬂjn%t(%%sw Whigleooking isagene iy deeremented
e

(élSaII Qﬂﬁjﬁ)s ahd enetahgrobps athat Icabtdém ltaskfaﬂ'e aidcr%hbated too (615,
oups. and e are rgassessed |ike n book

825)ar')°§l?ec5d%h'0 ﬁy;%}a%gqty of g h %r6g|®up§oa \é@;n%ﬂtg are rdassessed

W%Eﬁ% oﬂ“h '|H#%ﬁbulpcﬁl'éﬁ@él at ’st%Bl§ é@@(y)etot(%@?are executed.

processe processing is iIdentical
shown vai‘quglyr esndeliaidns havento becﬁmngss&mbtuo iThe processmg is

decr.enent ed i nst ead of be i ncrenent nd the. .
BEETEAR ' REer Spdheft RS T A o Shei T Bobking count is
Qé%ﬁ@ﬂé@%stgé‘& o‘f’\b%'irﬂj IncPérRERES, %ﬁcthbbéiﬂall'aﬁlllﬂms incremented
otherwi se nodified. Up to this p0|nt it has been

wstaatedf baiag mgme@éedarﬁwej@wt@raﬂoproaess, Agberikphist 0ot otherwise

Eﬁg'aifle(d e., on a single day in the hotel industry).
i's not a general assunption though and booki ng

over agyp touhisgoirfit kanbesH bsyemed MatrBoKitysSaerddricefdr a single
Figures 7 to 9 discuss fromexanpl es the probl em of

AuaREset tigedhe. g0 iasla dayinrthgiiaiel iBdustng. pBisiis@obp general
BSOSt Gt B okinG ovkiahy Sy Mber of EorietiRuE Hays may be

S b arted. %guﬂea;lck tof9 gmges}s(ilfrdm .exéhpleothe psotdent ofnaeassessmg
uant u nd _mul ti-da 00Ki n accordi ng. t o, what, has .
oAV alRLaG BT OY Sl 2 RRFEH St BaNIRs Ha DR St voRe Smple
Woer béé\%ngLes”@dulQeoé ré&?én?fe%tﬁ)dapy huhBdrl 61‘30(?&‘&%{/? datys without

e no sense in general”to book a flight
sry tackl of gemeealily.i ve days. However, the principle of

DK iR e SRR DY 5 B R B o whet
RHS GREH R CESEERLSTR] whehl AghlledVd Ghdkdess BRE AFlingB! ehay be
st ops-over before

interpreted. In airline industry it would make no sense in general to book a flight
for several consecutive days. However, the principle of booking over several
consecutive days is applicable to the difficult problem of booking a traveler for
the successive segments of a flight which does one or more stops-over before
reaching its final destination. Because some passengers disembark and new
passengers get in at intermediate stops the management of the inventory of
items for sale (i.e., plane seats in this case) is similar to the booking of hotel
rooms over several days. The quantum of time may be translated into the
concept of travel segments that have to be booked to complete a trip from origin
to destination. Although figures 7 to 9 specifically refer to hotel rooms and days

this may be interpreted in a more general way as suggested above.
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reaching its final destination. Because sone
passengers di senbark and new passengers get in at

WO pdoennseld at e st ops t he managenent of the i nvertDER2001/052467

itens for sale (i.e., plane sgats in this case) is
simlar to the booking of hotel rooms over several R
days. e filaatratesothroughe arfiigt beundeasy shae dtbw greup Awailabilities

asrbes Saed AT io SRMERPYRY, m0RmeE e B aBlRD ageriod of 2

HagsI(PR0)/ akSuies iReid bfabhly RS esorhe 18fRtiet bbeking, 8Rd E1 room
days this nmay be interpreted in a nore_general way as
h(r7% Suring day 1

3ng g 2 WBvehenes, capacityde rag eBownnhglyhThem, if

U] KofiPRhadkely, SV ARy B erp Kor haf 8p g R CORRASARB Shhile E2
pedilabiitpfredaitay at 6r&QY35ps$ tine Hppbsite ogcersothieynéxtoday, i.e., E2
(SRR bebil MySE 415 isbnbe} eanors Rohelg iy Thon

! . ) . Lt 1
oL R S e R, A by 1P 7 b RLfor 1 and
BResingashe nmihinmtve afppedabilityoledste zeheimene oddlye othex.day of the

E2 i.temdi S b(goked.i stead of E 1, availabilities
FPRRINREILNO-dIY PRHRY (745). Then, overall availability

for thg owrcslidaid R the CaREDf ERN8y ol the fibé&tgrroﬁﬁrto Bhich E1
1 and E2, since the mininmumof availability falls to
aed &=3 helong, €r9.1 ot tbe epilakiltydbr eneh sevsofdeeqaeriofoisdageed as

SO re0k PRV B BRRLlaL Y (32t Alosfinfigetio gannot be
ond (16%), avai t@biet Hobkrihgdac twel aaﬁfngmegr@apimhla $e obliged to

i ndeed as shown (760). However, t roup avail abilit

eoangeheoamiotiaage pua pvailabdin der b_b@ HAEP (5694 thegmigimum observed
S r | g .

B A ey 818 P o YR TeoqbasgBa BTERE MPUefi BF phat was

gssagsedsinnthie tleenaritaithemsebesr (Td8) fsor theadhe daveralt avhiability is

eriod, but is re ssed (750) .in view of S .
RSeedBL a0t ot Frroel Tan oY ( henpbiva Cansisred o TRyt e anuiti-day
s ~@ Ve Ny ' I t r .
AYSIeilieS 6% ardBps (7H5) Mey*heTs higAtinaR iéfsant 6Pfe muiti-day
availabdbbiekiof itless eleiments ipdudatbB) theegronps. be hi gher t han

th f th [t~ ilabiliti .of th
ol oot BS I REFRIECT G HoaBPalliSrateh Wil ks adintageousfor the
3bsfted provider ad eavhiistdmés Bebidny AO8Y#Sup PathePéhan in elements.

service provider to have custoners booking in a group
Hatmtre twerday rpesiashwmesg1 booking has been done for each day of the

period (instead of booking an E1 element on the first day then an E2 element on
the second day), the overall availability would have indeed stayed to one (765),
thus one two-day booking in the group could have possibly been done
contributing to increase hotel revenue.

In the light of what has just been discussed, FIG. 8 explains through an
example how group availabilities are assessed over a contiguous period of days
(800). Still using the same elements and groups as defined in FIG.1 and
followings, the example shows only for clarity the groups g1, g2 and g3 and
their capacities (810). This can be obtained with element capacities shown
above (815).
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[f, in the two-day period, one g 1 booking has been
done for each day of the period (instead of booking an

w@2d7aiseent on the first day then an E2 el enemtT/BP2obnies2467

second day), the overall avai »Ability would have
i ndeed stayed to one (765), us one two-day booki ng
in thelf,gep gurjwedgpmsm{eéoq@(kggumgyomghtlm@ﬁ@st day (820) availability

G W ook " o) B, g BT pripdel iy M8 4 ana i

F G 081 GivadabiftieyTRE & dnedr@oo Hipta\grblisdbiaké taltéﬁecﬁft@o Availability of
assessed over a contiguous period of days (800). Still

nmtargrc?lrrﬁn@énce? muérﬁhﬂﬁpﬁeﬁr@(@?wuﬁﬁdaélthmgmmpklmg [si@@ne in g1,
Rl ot o505 FHBRRS tDBERrBlel erPlidroups are

fdsseseey . (P{Hr@enﬁﬂ‘ thk r8a SOrRNBiBEu SRpIASE b avallgiity of g3 may
above (815). ., two roons are booked in group g
gl@psequently g3

not ke highst thaly tbeza\)alla@uw |dibneta-grap metogr

ec pl ai ned previously in FIG 4
%ﬂ%ﬁﬁﬁ%ﬁ Sé Lﬂ?p%?ﬁl ties of concerned neta-groups
are al TR e:,dnt@mungwat:d:@bd)h idby 20fitAes aoalnﬁgn)frméwaohfsum group
becones 3 (830). And, although booking is done in (%

62 50| that availabilities oADR anegdarupliereaia arsimilaywey 84

chalns i d

onco. AfhoRHF DVBRM BiREAHP T80 F of AR 83 Tand %2 far,the 2-day
péri@c$immxdeedttribgnihlcrgUmrobdmm?d dering ahé fwbjt;inldyal dédys, i.le., 1 (845)
met a I Uuyo. ns ent Val 1t IS al SO

e at’%" "ﬁg%sﬁ ﬂ?é‘”% haveYyer g h@a?)o }zle%i figyrg can be
EORLEIGY MarkiOid fREBvaTaifig  #e o e%‘%'é@é? $UB-qroups (860). Sub-
geoupsaE)e. ben Hefimdd ovEHGRI 3. ey ha‘m b.c:qpa@maa)taohed (805) The

B S S 21 e S5 LRY <oy S Bl Pt b
RS R B o B AT OB o i roves

from emah Higlyl interset, thes dwycarenset tubngrfoupg1(36)y day 1 (865)
SUngr ups have been defined in FIG 3 . They have a
[

2B 01 197123 HarR87 0B overall availatily in sybwrounm i dpswo-day
AT IR SR B3 ey BREy B EBRehREEr pash cay of the

prddd.abs| 4 topneéqiidricedranips Groupm wém G t:bmzldenetdeasehé union of

thus they are set to one for sgln3 for day 1 (865)

subgroups 'sg1n3 and sg2n3, the availability of g3 cannot be higher than the

sum of these two subgroups’ availabilities (875); thus it is finally set to 2 (880).

A cancellation is considered as a ‘negative booking’, and booking
counts are thus decreased while corresponding availabilities are increased. The
process described is not otherwise affected.

Finally, FIG. 9 summarizes what is to be done when a booking (or
cancellation) encompasses a multi-day period of consecutive days (910). If
bookings are done in an element (922) or in a group (924) the respective
booking counts that were shown in FIG. 7 and in FIG. 8 are updated accordingly
(930, 940) for each day of the period considered. Then, for each day of the
period, availabilities of: meta-groups (950), groups (960), sub-groups (970) and
elements (980) are exhaustively updated too.
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and for sg2n3 day 2 (870). The overall availability in
sub-groups for the two-day period is then as shown

W@ 8003)110380 €., the m ni num observed for each dapCDfEP10hB052467

period. As a consequence, as group can be
consi dered as the union of subgroups sgln3 and sg2n3,
the avhiG.alll | describesgancaxentplae Sygtem (Hee0) Heakdnily takes

Shv i o RO RO b 2, (D) e

consi dﬁfﬁ/@dtoﬁlﬁ anedrRimm Vv edPRsHee’y’ an aildnesryi nghtepssd s (1015)
are thus decreased while corresponding availabilities

araanizesk and vadated asppgdaiged dé@@ﬁdr%e?dtq 9. not otherw se
af f ecm%lsd:'rgﬁ’% a5 aFr}egerv%tlgH 55%3{\’% |rT°‘|t§ %8@[ elementary

done en a or cance I on) enconpasses

ot B- @ayr\mbm@btabas@mw@@lﬁ lsveordpysec( 91 Gentlfied records (1022)
Fookln s are daone.in an eIe nt 922% oI in a

Yg) oysiRmES HkA) et ufitds W& rq@e WHbitie heck-in

§4O)Ch%8?rbgjzglg‘%té;§ ﬁo%%)ﬁsn%erl ogﬂa gn3| gﬁj%_}ﬁgﬁo Ioerments or

gaipscythef wdre fmﬁrdecfniledeb)yauhleaﬂwrhertorersamxﬁgerrcﬁttbe gnmmﬁm’y

(950 b- I 970 |
(o00) ASRERRaScmbaine i HrpuRts SRl 5enacE Arjuger (1030)
ﬁBs 2B lorganisy b %del@@odf iteh3d offbtddyiol %E@dmat@% phase,

an i nventory mechani Sm (1010). Inventor ani sm
@Emipto dlee apening ehttoe yres@rcvaba@,etf(rgzogls)traﬂsgahorzsecﬂ1@ﬁﬂi’ with the

PREFRY BEatER FOBF g eihE o b anpibr Bt capacites

ﬁiaﬁ,‘fﬁﬁrﬁ)ab}é {ptlared bgsbeveénioe gabhades o (taR&0Jaresof all possible
onprised of identified records (1022) listin

EW@BB}%@O(@'EQ@M)”& Hae Relpe Bhrsee®n @QJ basﬁo@feﬁOWOQJﬁﬁ]ents and
%)H@ tr%g)er b&%? Ffﬁ({\qgggygré%?\hc@lbﬁ'?\ﬁaére%llg)gvg%d&tm@gthe group

pro enent’s or gr
thmacities, eaisn wsetl dsf theedisbyoft Bebgmugs @ndmamstgegroops t &ved their
i nventory. s was . expl ai neg*éng{)rew ous f| ures
T

F‘?r%a“été‘?svlpt%”}ﬁ UH@P" disgas§eh s hapkif imits @re given by a
Uboﬁﬁén%pehwte%ftfﬁs férﬁrﬁ@gb&[wlﬁlfﬁ‘hehé’é”dl&g #ce8 YR051) to the

se prior to the openin reservati on,
meotmjhdata}%actl ons (1031 ) with the inventory
dat abase (101 one once_ and

Il b .
Che canfet iMitang SaRogRE 125, GE0E #705 Tr 8l ‘wlomds. €., airine
PassEriRls tér trakeleestr GirOéthaldr PRSSIIP!tRird-parties like travel agents

(1040), can then perform bookings. To this end, customers or travel agents can
interact with the inventory database (1015) issuing availability and booking
requests and receiving responses (1041) on the actual availability of the
products offered for sale. Reservation database is accessed (1042) to complete
bookings if customer requests can indeed be satisfied, to cancel previous
bookings, to consult the reservation status and/or to provide information such as
names and customer ID’s (addresses, corporate affiliations, phone numbers
and so on). Inventory database and reservation database closely interact (1001)
so that they are constantly updated to reflect the status of the inventory while

reservations are done by customers and/or travel agents (1040) or when
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inventory nodifications. The setup phase, on the basis
of how el enents and groups have been defined by the

W@ e0wilos3pr ovi der, allows conputing the group PCT/EP2007/052467

capacities, as well as the ligf of subgroups and

nmet a- groups and their capacities. As this is further
iveoiasy catabasel lschilfle@dwkthﬁgselrvmtpgowder ¢1Gaén amg/er controlled

a st e whi ch has al so access
{)X&eﬂuﬁve{rﬁa rﬁ%ﬁ? ?yflf%é](g@g@e Once inventory
dat abap@alis degtivorrigaryge CLOB0)MRitSracks ngth atHd 1 ieervation
passengers or travelers, directly or throu

daiabaspdil 06 Dswher dhe inwgsitonygiatn 45 ectuedy dediaﬁrqdht@nthe customer.
FAELALTAEREIEE 018 4 Do SR Bl A9YS) et co

bSaLneBgr\@Wlanlc&bd:Hedkg iangt droalling boagdingtcouatet in an airport. The
é cei vi_ng Lﬁigonses (1041 on the actual %al I abl lity
00
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h&n&etess Bt (allfs)%'{‘l‘ léltaﬁr&&mr%te%t gﬂ@gh thd Erlt‘éHéﬁQ'B?rthe element

request S can e satisfie ance previ ous
bogtaupgs ,which d:lm]bud)kmg fneasrdoye, wsaactuallysattnhlstedrtd/tm customer.
pr ovi dggl nf ormati o cust oner

such, as nes a?
Chqar e dBvEuBR, Vet & 1itie T B Bk GO R anere, sgmputers
@mm)exe'CWﬁ@td?feV oﬂ%&@aﬁr@) Pafs @%ﬂﬁdﬁéi@ﬁa@@ﬁﬁt@?{% memories

closely interact (1001 ) soO that they are constantly
apddexe nassitdy peegss tgclasgaeyierod! stn@guewm@aﬂ@n(ifomu gugh as disk

LS OB B PG tbe Rt TR e Aty R, 05 , contal

tdm@rmrdnl sEstomoVCRSBY, (4030 Aanddeus epstiermlor ethybyf tbeeral other
revenue managenent sy stem§1050 Finally, a check-in

sQHPEIAr( sPsieMs rallovarg sregltime heCGess et aBiiIesdAralhiel chains
{jo %)ée%‘%g?odnfééﬁln'gfr‘ﬂﬁ%rgaya]%llftyy Sﬂbbﬁklﬁgtrg% Wﬁtlgﬁé | ¥&hGtlinications
Mtbv’fbieeuseh;owﬁ the systemhoteel customers tiavel faigesats, degvedf service

a reservatjqgn or checks in at |rI| boar di n
Brsidess AN i EFVSSLIE: MeRRECRBOANG PREGknnCTIIERE. Fe Zchieved

ﬂ{rSﬁ@n iR IR UoYe dtR0R% t(‘i‘@S(i)u% Q/Wﬁ(:h C(?Jh;?&ﬁpso REe€bnnected.
so that a particular roomor sSeat, neeting t
bletwcmkscare geinerally elreweaer ihe B@BUB suitewdii priotaduds, i.e., the set of

oki S tuaI I i buted t h .

CR R, PP Ao HFis fEeiethdft e PhdPey slifacng e the
ﬁﬂ@rn‘é‘t aﬁ@frﬂo§106@mhﬁ§r§|a( hBHHDrk§6RE WpehiteBNThEIVAIRLS parties and
programs. Conputers have internal nenories
components involved exchange messages, e.g., XML (Extensible Markup
Language) formatted messages to communicate.

FIG. 11 shows through two examples how inventory mechanism can be
tailored to imbed revenue management practices previously discussed.

FIG. 11a assumes that the service provider has decided to segment its
offering, for some of the products offered for sale, into two types of market.
Element E1 (1110) is for example split into a US market segment and a rest-of-
the-world (ROW) market segment (1120). Hence, revenue management system
can assign an individual booking limit, e.g., to the ROW segment (1130) so that

if a booking occurs in this particular segment (1135) the corresponding segment
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and have possibly access to |arge external storage
means (1075) such as disk units hol di ng dat abases.

w@eopaisss are for exanpl e those of a central PCT/EP2007/052467

reservation system (CRS), i.ep the Amadeus system or

any of several other conputer systens all ow ng.gﬁ o
aeailabilityné! HHenll beolowter thare theoacthiet avaitability of the pissiiet (in this

ferin ty of booking reservations.
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tailored to inbed

rihEgemiatt SRR EOR TN Bt ca i S8 GRS for cach

S8GMBRE of r@tprbaﬁcts%e\/drﬁ%oﬁkﬁl\g' Gl‘SI‘ é?@%pﬂ@cé dsbKiry in the ROW
segnent its fering, for some of products offered

segmeat ef annEb etlwaeﬂyp‘ew?df l&rﬁ}emewemt@cﬂrém the level of permitted

S3Bhoks! 26, FUEVpR ek g SR Bl MITals fran he

duttemeakia rr@csmﬁ@rrrerm FoEkirRMcoanteRsaid) mvanability %1170) are
i ndi vi dual boo limt, e.g., to the ROWN segnent

GAUPURS taﬁatshoﬂ‘”h ﬁéolbieﬂ@ Jedur e fesulf soffalGuations including

B A s, 85 SRR oA K B bt

1The qsremlltmlallebmtyt isi e sﬂmv&n (:’ull%r) aamlaspbumde@l ﬁonsliwlay pdrposes.
1) . Simlarly, elenment E2 has been segnented into a

Fr enchFsieamng tddsERptiem dnakiRgMéfsanesy toM-igurés h2okBNng4 and 15,
[imt of 1 attributed to the French segment ( 1 145)

fusthgmidigcusase in Igeeates ﬁétﬁ"ﬁ\ﬁbed'v@r@%ﬂﬂnlsl ofj 5% inyleategy mechanism

?,ﬂﬂ%re(,eﬁué % aﬁ%‘%‘“ Sg@feﬁ%ga 3’)ed in previous

I 'gures, avai group are reassessed

as shomevénde Managdment SystentodRMSs) Sex aydtemartpate generally

t oW lrJeSet gtaetpgd with FIG 11b. On top of segnentation
Collect data.

— Use collected data to estimate demand and forecast other quantities such as
cancellations and no-shows.

— Find the optimal set of controls (notably booking limits, bid price and
overbooking percentage, further discussed here after). This is the
optimization step.

On this, see for example: “The Theory and Practice of Revenue

Management” by Kalyan T. Talluri and Garrett J. Van Ryzin Kluwer Academic

Publishers ISBN 1-4020-7701-7 page 18.

The inventory module (1213):
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of a product. Each booking, fgr exanple a booking in
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ity is as shown ( 1 185) and is rounded for

the @né}éslﬁ’cbtfmﬁ - thEQh\l/émb@gﬂ@iﬁﬁréfﬂ)rﬂhéﬁlg,cdﬁ@éﬁh@@zctivity data for a
references to Figures 12, 13, 14 and 15, further

peded 9 dkne. ygically der aee lays corung Akasn dbe iivyentedy table and the

'é%%g\%t%rnyag%chani smw th a revenue managenent system
t . Fsevenue Managenent Systens (RMSs) are systens

Thatsngpsiestahay afsel damaihtefieitonedta confio frept: data. -
Use collected data to estinate demand and forecast
ot HBe elgmaentitebles such as cancel | ati ons and no-shows. -

IE: %ﬂ?yg%g%tdg) " nc].set of controls (notably booking

ice and overbooki ng percentage, further

di sryseatleiedefigfite(ile., thal subpsodid tatsib).m zati on step.
On this, see for exanple: "The Theory and Practice of

Managenent"” by Kalyan T. Talluri and Garrett

T 480 4G Bt SRR S Endy RRBERer R s ypically per

geyowith theefallowingdi@ashots to the revenue managenent
system (RVS data collection), - receives and uses the
optArafeed rsatkepf(i.eonsriProdyeh e ROKINGD JinMih @ndésre prrtection level

gﬁﬁgﬁ%ﬁ@erﬁéﬁiﬁ&bé%ﬁégéénﬁﬁ? Bid k. here after.

When it receives the above controls the inventory module (1213) updates the
subproduct tables accordingly.

Sub-products are further defined as follows:
The inventory module (1213) allows defining sub-products. A sub-product here
is a specialization of a product to serve a market segment. The inventory
module allows associating constraints and rules to sub-products. Examples of
constraints and rules are:
— booking limits;
— protection levels;
— overbooking rules;
— bid price.

Sub-products are usually defined and used in combination with a
revenue management system as explained hereafter.
Sub-product definition implies identifying the end requester. The parser module
(1215) analyzes the incoming request, identifies the end-requester market and
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The snapshot sent by the inventory nodule primarily
contains activity data for a period of tine, typically

wo evo7oms3day, com ng fromthe inventory tabl e BrmEPIVE7/052467

reservation table. The snapshgt may al so contain
definition data comng from - the elenent table, - o
calls theotgseniion, maddle (f29@).mbhk seservaian madube sende availability

et an: T idhed) e (gha) RFmBRKE"dFr expmple. in xuL

(8Xteheéd Markeip IQEm@ua\gle h the follow ng data: -
product, nmarket (i.e., subproduct) booking limt

and/ar. protection. level. .andlar. overhoaoking. percentage

smvailabiidi d price. Wien it receives the above controls
therketivgnarkety maddtrl e (1213) updates the subproduct
trimbes> 1a0eobeiP ngl y. Sub- products are further defined
a3jayf kegIngREOS0TRR ey epft56862" /rodul e (1213) al | ows

geequst regresiibl Bt oducts. A sub- product here is a
spedpliity>zat i on_of _a_product _to_serve a_mrket segment.

The i nvent ory nodul e all ows associating constraints
ahd prokcessing cfubvgrbodkiog sruldsy ampdkersy dimitso regtd bimipsicami'e now
r ot egtl on.l ey

fotefigok Shauidieihdésindl b tie Bislenbinualkos st iited to said
HASShhY cBREIrAREL S chs %%d RartE Bt doPBtrintd aRd qal%gnue

managenent system as expl ai ned hereafter. Sub-product
defi mONerbqqlrmg agfiriittemisi #/folgwshe end requester. The

R REFsiPRA8 istava PufhRok B e RulpBE AR FreBHES
TRER! thatdord protiictL(i €1 BodkingEharé earulAéd ithedidwing way:

sends._availabili ty.requests. to.the inventory. mdul.e

(1213) fg rocr)rlgrtlgts?prdeCB : fxb%g?ulcti protliuct bR ings(sub-product) / (1 +

overbooking_percentage (sub-product) / 100)

The inventory module preferably uses two tables:

1. a product table as discussed above whose input-key comprises the product
identifier and the date, and data comprise the capacity, and the product’s
booking counter and availability;

2. a subproduct table whose input-key comprises the product identifier, the
date and the market segment, and data comprise the overbooking
percentage, and the sub-product’s booking counter and availability.

Then, the availability of a sub-product is calculated as follows:

availability (sub-product) = availability(product) * (1 +
overbooking_percentage (sub-product) / 100)

Figure 13 depicts examples of product (1310) and subproduct tables
(1320) in the hotel industry.
Two markets are defined FR (France) and ROW (Rest Of the World). An
overbooking percentage is defined for all sub-products.
A French customer booked an E2 room on August 11th 2005.
The overbooking percentage for E2 on the French market is 5%.




10

15

20

25

(extended Mark-up Language): <availability>
<mar ket >nymar ket </ rrarket> <nunber >1 </ nunber> <st ay

Whegrne320050728" end="200508027> <product nanecl/E#2007/652467

</avail abi lity> The processing of overbooking rules,

booking limts, and bid price are now detailed. It
Shdid boolking rdeaaking ¢l tdeae) £ h@5pt @Sent i nvention is not

Refon S ot PR Bt EealE e B2 R eS8 25585 551 08

Befisnirt emémt estheoGHoy®up! that sopRmsd Riwe ﬁemgs‘sh@@f@renthe G1
over booki n‘f? percenta e to sub-products. Then, the sold

ayajlahdity IS4 - 8.95 56-ngs) are calculated in the
ﬁ'ﬂégé’\‘/‘%lﬁg ?é:\ﬁyof E?géﬁ@g@g ((jgut?gl"c;:cﬁ)(ctsl oeelbkénegochﬁwelr overbooking

pumehn;ge ng_percent age (sub-product) / 100) The

Laventorynodul.epreferably uses.two-tablesil.a
BiogeiiatMakal] e as di :PYF&Q@H'”&B%@?{“%@ Jvajlabiity - key

ednoriidEenchhe product i dentifier_and 188 W=l Tand

Bat a cdtestofdfee waild capci ty, and t he ipr@dutct =4.1booki ng

count erFrared avai l abjioty; 2 . a subproeisct1taldbe whose

Ghput - ket eraigordriges; 1e product 1 dent3d3'eris5+Bet1date

and the rrar Ket segnent, and data conprise the

SounoRVaRBiRE ESRUIARR, A ARERED ot Gt fouged b Mchanges
sulie m:ehnmmte ths peadiuxilaabdability thahlksatmstheemaidhaibbd)cbkiryg counter, in

su roguct ailabilit r oduc * + )

v dRe DR ie. The Rotens Heagn the sumbef swbrigeuch aookings,
depalr&f Sth@xg_ﬂﬂeb@a (Hoo‘P('i ucb viek3%he m.mﬁprﬁawer of denied
tabl es In the |ndustry Two markets are
defassmnmt§ F(danled)bmdlnaam (tRestirlice inthestidr ifdll. custamers that

have booked eventually show up.

Booking limits are as followed.

A booking limit is a maximum number of bookings allowed in a given market

segment regardless of the actual availability of the product.

The inventory preferably uses two tables:

1. a product table as shown above whose input-key comprises the product
identifier and the date, and data comprise the capacity, and the product’s
booking counter and availability;

2. a subproduct table whose input-key comprises the product identifier, the
date and the market segment and data comprise the booking limit, and the
sub-product’s booking counter and availability.

The product bookings is the sum of the sells of the sub-products of said

product, possibly weighted by overbooking as explained in the previous section.

The availability of a sub-product is calculated as follows:

availability(sub-product) = min(availability (product), booking_limit(sub-product) -
bookings(sub-product)
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over booki ng percentage is defined for all
sub- products. A French custonmer booked a n E2 roomo n

waegad103idt h 2005. The over booki ng per cent age POI/EEROD052467

n the French market is 5% So 422 booking = booking ( 1
room / 1.05 = 0.95. Because there are two E2 items
The pradustdiookingsifoljow grom thepsgspeoduicobookings I hen the availability

FHEMERbp ool o PPy B0, Blhgts s capygte e

picRiuca BV Aildbitit ffroﬁz?trﬂﬁﬁroﬁllctsbl@olmgébgm%rdEV@rﬁdélIy)fhe subproduct
t hei r overbooki ng gercentage he availability

avaiabildy falowsdeernithe @regst @vababihy. r eused wi t hout
Changeﬁughﬁ’e‘ﬁi' % ee%é]ﬂ unt%’fﬁﬁﬁqd%\éflg @mr) Jﬁ tsbpgga[é%ct (1420)

to the product
Ededirf they Boted nhmjsm/erTwmen@rkmsoéreﬁdéﬁnewLm (Emmmd ROW

dt rodu oki ngs, ves the maxi mum nunber of
&g‘?ﬁt Sﬁ&%ﬁéng@e @&éHF@dﬂ“@éaai'd‘PY%’QOP NgHRErgehiagRe are set to
Ledustry), if all custoners that have booked

eventual |y show up. Booking limts are as followed. A
Bdwiokimg limitiis sétstod! foselemmentncizriaed fof thedalenolysnarkebwed

t d f .t t ual
AP e kS S He S0 ATt 46 #0Ber or bl y
AsﬁﬁoééQthﬁ‘F'r@r%h %ust@anrQQHétwélﬂ@éis@ﬁlkéﬁ@\’\ﬂoél@%ea room on
whose |nﬁut- nprises the product identifier and

Angustat Bh 2006 vuatb@ retirped o rope awgkeble gltheugh am&2 room is still

gr%g#% s booking counter and availability; 2 . a
U uct table whose input-key conprises the product

Adsyoikirfd it id Sleodrifinedior gloepr@T ket feetieaett entiedadd market.
conpri se the booki n% limt, and the sub-product's
a

Adurnal cusiemer remdnavast ofishe iwarld horkesk & RictoasseriAuaust 117

he sum of the sells of the sub-products of said
product, possibly weighted by overbooki ng as expl ai ned
Becalse ghend wmoséxobk'mg. lifiits foraFtextwhl bbygkiofsain group G1 the

sub duct | cul ate 3s, fol |l ows
|'51‘2)33{8:7/&:(){)/ Eﬁﬁ? gkt IR QYR Q&bl'?ltf‘ﬁ same as the G1
é%%‘ﬂ)‘ﬂﬁy)z_ booki ngj i mi t (sub- product) -

Because there is a booking limit for rest of the world bookings in group G1 the
availability for the rest of the world market in group G1 is the booking limit on
said rest of the world market minus the number of sells in said rest of the world

market, 1.

Bid prices are defined as follows.
The bid price is used by the following rule

if the product rate >= bid price and inventory item available
return available
else

return not available

Bid price implementation implies that the system knows the product rate. The
reservation module (1212) gets this piece of information from the rate module
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booki ngs(sub- product) The product bookings follow from
t he sub- product booki ngs Then the availability

w@adocalssé on shown above can be reused w t hout PCHEPIIET052467
to calculate the product avaidgbility fromthe product

booki ng counter. Eventually the subproduct
6\2di1) adid i sepdsobvailability oeguastspiaodie tinwerionatmodulg. (1213), for

ElHP B RSO RMERIREET L 6 hotel | ndustry. Two

mar ket s are defined, FR (France) and RON (Rest O the

Wi dRity>VE "asSue that "al' I ovVer booKi ng percent ages are
S@BErkbtOmMEBERet</Mal@eking Iimt is set to 1 for el enent
E%team@bjrgbthe French market. A French custoner booked
afunisére@omesr> August 11t h 2005. A subsequent French
edis] KgRE"20b5 720 Whe="abB08d2ke to book an E2 room on

AMeuRE nakdd=rc 2305 Wil | be returned no room avail abl e
abidnenigi> an E2 roomis still available. A booking

'rmt 1Is also defined 1or group G 1 and Tor the rest

Zpetir“?en :Fgeﬁggégzgjsgéé@%qgﬂgspustomer fromthe rest

the wo room on August 11th 2005.
Be capsadudidabklei as rahobwokboyge,| whose ifiput-Kayeoamplise iting product

or R 3re IRCoBimerdoteiaeLermbrise A dprrey, A the products
Beqpiokthd S8UrRel Sndabardgiig | imt for rest of the world

bookings in group G 1 the availability for the rest of
2he wobppdvet kahlei whgseupp@-key sontpises dkengrodunt idemtifier, the

Seifat® AR gfe gl Bet S 0 elp Felebie® M BRRAE  ces
are defined as follows. The bid price is used by the

following rule if the product rate >= bid price and
i nvent bigyre t1énfleRigts axareplest @fr proggt (hpld @nd subproduct (1520)

tables in the hotel. Because the booking and availability counters are kept in the
product table the availability calculation described above can be reused without
changes.

Two markets are defined, FR (France) and ROW (Rest Of the World).

For group G1 a bid price of 120 is set for French customers and a bid price of
90 is set for the rest of the world customers.

If the reservation module queries a G1 availability for a rate of 100 the inventory
module will return available (100 > 90) if the requester was from the rest of the
world and not available (100 < 120) if the requester was French.

It is noted that the foregoing examples have been provided merely for the
purpose of explanation and are in no way to be construed as limiting of the
present invention. While the present invention has been described with
reference to certain embodiments, it is understood that the words which have
been used herein are words of description and illustration, rather than words of
limitation. Changes may be made, within the purview of the appended claims,
as presently stated and as amended, without departing from the scope and
spirit of the present invention in its aspects. Although the present invention has



return not available Bid price inplenentation inplies
that the system knows the product rate. The
wo e®enwvaso on nodul e (1212) gets this piece of PCI/EP2007/052467
information fromthe rate nodyy e(121 1) and sends
avai lability requests to the inventory nodule (1213),
been egesgiibed hardiol Wil rajemeermrtlcmaé negesit @ﬂ@terlals and

BRI 0. Enatdtnh iV ERir ot 208RbRL G Bellimited to the

péﬂmbkﬁsemsdﬁéeﬂhﬁedﬁﬁemaﬂ@ﬂ dﬁéapﬁﬁﬂmtlmeeﬁﬁﬁh extends to all
cap aCItY and the product's booki ng counter and
P

Bngtioagiiy payivatent Sé"@tl-tfﬁﬁomﬁ’ﬁhocﬂ%lgﬁé UsffosBichnpsitarg aithin the
identifier, the date and the
%%ﬂg%?ﬁﬁ%;ﬁgﬁyaéggﬁﬁﬁgta conprise the bid price.
Fi gure 15 depicts exanpl es of product (1510) and
subproduct (1520) tables in the hotel. Because the
booki ng and availability counters are kept in the
product table the availability calcul ation descri bed
above can be reused w thout changes. Two markets are
defined, FR (France) and RON(Rest O the Wrld). For
group G1 a bid price of 120 is set for French
custoners and a bid price of 90 is set for the rest of
the world custoners. If the reservation nodul e queries
a G1 availability for a rate of 100 the inventory
nodule will return available (100 > 90) if the
requester was fromthe rest of the world and not
avai |l able (100 < 120) if the requester was French. It
is noted that the foregoi ng exanpl es have been
provi ded nerely for the purpose of explanation and are
in no way to be construed as limting of the present
invention. While the present invention has been
described with reference to certain enbodi ments, it is
under stood that the words which have been used herein
are words of description and illustration, rather than
words of limtation. Changes nay be nmade, within the
purvi ew of the appended clains, as presently stated
and as anended, w thout departing fromthe scope and
spirit of the present invention in its aspects.
Al t hough the present invention hasbeen descri bed
herein with reference to particular neans, mterials
and
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enbodi nents, the present invention is not intended to
be limted to the particulars disclosed herein;

WO 200h21033¢ he present invention extends to all PCT/EP2007/052467

functional ly equival ent strucjures, nethods and uses,

such as are within the scope of the appended

cl ai myWHATF |4 & @iiEs! St 1. A nethod of managi ng an
invent'OT'y_O'IJ_S'ET'V'ITE_I"E'S ources (130) offered for sale

by a service provider, said nethod conpri sing:

dlef merﬂg)choplnummagimg' apf inyentogy ichreeryit@Fesadees (18)) pfered for
characterize sa sServ. ources. di vi di ng said
?ﬂk?&%%?@rveﬁe gr@me&esalgya%fﬁeéscomﬁ Bl ural ity of

el e 10 he basi s ura _ _
cr i Dehigns, Pk ef erieone 1085, T RitagharuSers saigeservice
sub uPéessa' d service resources (121 ) , each said

excl usive Subset conprising resources sharing conmon

cri I A 0

" RIS HR o oR) B VBp e RhifeBh it R RIRY BRoleiehis (100)
| eash tlombasisidf eaidpluvality ef bmeclonmcmélémdmgmb)rcmﬂ)mmg an

said plurality of elenents .and said pl |

gr o%‘gus'ie S tneh g8l Serdre rﬁﬁ@“'mgr g{ )ez%?ﬂels%'ﬁeﬁf(dus've
of n one

or oSS BRI TR AT XIRER crferBH faloe

rret Qr%gtl% C;!)Iﬁl'ént)% Rgé o%:(g{s”@ﬁl?eﬁ4§)°%@§]rjte§bpﬁ%tr%§@w 41§ elements

tasgroups aid e t can be

for havingsatid‘ast one@niteﬂoraWaIUeastomwmmverI appi ng groups
of said plurality of groups. 4 . The nethod of claim3

I nchfighimgfdrkald sait piraityedT démehii adsaie pllyess <§ngr§a|b§|

msta groups form ng a uni que conbi nation of said
ements froma | argest conbination of said roug
?4ime)met®d ofrelaimet nderaifcereh glementaplysadedleralitef elements

e L e

ng a capaci r eac
(410) and for each conmput ed neta-group (420) from

8aphe mdtbad of cleand @i 2fathdarycooiprisirggrent s (400).6 . The

net hod according to any one of the previous clains

I nceovdpoting bl nsdterolips (420) of said elements that can be formed by the

union of at least two overlapping groups of said plurality of groups.
4. The method of claim 3 including the further step of:
retaining those of said meta-groups forming a unique combination of said
elements from a largest combination of said groups (421).
5. The method according to any one of the previous claims including the further
step of:

computing a capacity (430) for each created group (410) and for each
computed meta-group (420) from capacities of said plurality of elements
(400).
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booki ng (601) in one of said elenents, said booking
step including the further steps of: conputing an

wara@rhassl ity of said one elenent (605); CcoONpUPCTIBPANT/052467

avai lability of each group (6kb) and of each

nmet a- group (625) containing said one elenent. 7 . The

frel he tneibed pacerglingtocary eme ofvier pieniouseclaimspneluding the step of:
booking in one of said elenents is replaced by the

st epoaking h@OR ) ny qre0Of sand akementss adaid dromkpgy, stgp dheluding the

booki cluding the further steps of: conputing
the#(ué@‘%r fﬁf{)sl‘?ty of said one group (610); conputing

the availability of each meta-group containing said

one gr SUPPYENDRN ayailabifily qhsarben@csreiti§0bh claim 7
including the further steps of: reassessing

avai | a@@mpuiindenaavailgbiibs o@eaglpsgr@mo@ﬁ)s@ndj of each meta-group

Corti np s oliinl Bl e UM 1Y ' The' mi it mum

of current reassessed group availability and
avahé absbﬂwbd)ec@brding torelaimgb evhereipnthai step of Gookiertin one of said

oup; asse avail a |Iity of all elenents (650);
g%’*&f DIEYSS geéiaﬁqqub)g{f@ps IPRA udi ng the further step (660)
setti ng reassessed el enent availability to
m nbﬂ@ﬂﬂ@f( @Rk ineqiie plesajd axawRs, eﬂ%@ﬁ@klﬁgaﬁteﬁmqhﬂdlyg the further

and p?dfabl ity of any group containing current
el eRs The nmet hod according to claim1l wherein

sai d servi C. our c re.l ei,sure ser .resources.
To “ToEomblfnd FECAIAERIRY Brodh M oA IO St
serV| ce resourgﬁsﬂ are trav ervice resources.

The metPBRULG @Yﬁd'apaltwﬁ%ﬁ%@%sr%m@t@m 3 one group

i tem ofg @Zl d inventory of travel service resources is
attrib at check-in.12. The nethod according to

claims 10 or 11 wherein said travel service resources
&r Ehemathod @eaerding to claim 7 including the further steps of:

reassessing availability of all other groups (630); said reassessing step
including the further step (640) of: setting reassessed group availability
to the minimum of current reassessed group availability and availability

of any meta-group containing current group;

reassessing availability of all elements (650); said reassessing step
including the further step (660) of: setting reassessed element
availability to the minimum of current reassessed element availability,

and availability of any group containing current element.

9. The method according to claim 1 wherein said service resources are leisure

service resources.

10. The method according to claim 1 wherein said service resources are travel

service resources.

11. The method according to claim 10 wherein a specific item of said inventory

of travel service resources is attributed at check-in.
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13. The nmethod according to claim10 or 11 wherein
said travel service resources are seats in an

wa@eoophaser 14. The met hod according to cl ai ns BCT/BPIAT7/052467

wherein el enent and group avajd abilities are assessed
over a multi-day booking period (710) conprising the
p2ellihei mathod tageording "@oﬂEﬂmBnbO aon 1éuwhgreimjp@i3 3sapel service
f _said el nts that can be formed by the
F%OQFée%c?ﬁegﬂ&%#ropﬂg\'overI appi ng groups of said
plurality of groups; conputing a capacity (860) for
¢acTheaintbthod gacutpdingSto Dsimeihed &t cohéliehy d=id araieh service
14 wherein a booking is done over said multi-day
IRSOKIGRS Fereds (A RIPEHRpri sing the further excl usive
steps of: either booking in one of said el enents

2 ' ' t [ udi { *h p
(a3 o e B s P e i loniitiand group
oYaikdildiesmdre iasdagsdsbokemay mpdti-dey ;bookinigguddiatg(7110) compoising the

sai.d .groups 5(964), sai d booking step including the
P[ﬁlma?rysé%%‘ﬂ) P 40) of wupdating group booki ng counts

f h.d f i d ti-day . Ki iod. 16, Th

ot HOPHHG P 9160e 4550he S sIerapig, 1P oot bBriogRgA by the
¢ . e e ¢ _ _

of 3eddelitd bﬁ% %rb%q%gt?uggrdf@%!? [?rlg%ﬁy of groups:

updating avai va sal ta-group

(oo0yPHREPIRRRIZIATH b oot SpSEeBlodE; § Lo Er oups

(970); updating availability values of said el enents
(980he rhéthobthacomtimyd tactzmdi egvherei ai beokidg ti® dbie over said

wh [ ilabi]it I 807 idele ,

S0 360 BBk e 485 Lo e o eGP s

mul tj - day bqooking period, are assessed on the basis of )

t heCiheli iRg 4 jogs; Pf §§/'dv%lﬁ[l@nf%l(192ﬁ)i ﬁatﬂqpoqlapg gitep including

sai I [ i od : - Th
ccclieaRier 5% BP0 RERCL R SSrrb R T oo da of
val s@ig, moltietaysteoakimyperiedtay booki ng period, are

reassessed on the basis of elenent availability val ues

ovedr dabRinguint bndayf sslakgroappeERayl. said booking step including the
further step (940) of updating group booking counts for each day of said
multi-day booking period.

16. The method according to claim 15 comprising, for each day of said multi-
day period, the further steps of:

updating availability values of said meta-groups (950);

updating availability values of said groups (960);

updating availability values of said sub-groups (970);

updating availability values of said elements (980).
17. The method according to claims 14 to 16 wherein availability values (807) of
said elements, of said groups and of said sub-groups, over said multi-day

booking period, are assessed on the basis of the minimum availability value
found in any day of said multi-day booking period (800).
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19. The nmethod according to claim 17 wherein group
avai l ability values over said nulti-day booking period

wae@neassessed on the basis of sub-group and BCBEREIN7/052467

avai lability values over sai dggrul ti-day booking period
§§7F5[) 20. A system in particular an inventory
ani @@tf(oxbggg:ordmm ickainy 1fewherein spibgeoym@availability values,

7% S O0mEML p&7 ROoRED ool o5eE TaaiaesTEE Sl P b P lement

BBty $8iluesioVee Bhidl YiulegNabOGKInG petivdes an i nventory
dat abase (1015) and a reservati on dat abase (1020) 22.

The_system of claips 20 or 2 _1 conprising mean

é%aﬁh@dn?m‘)dl AsY ing; tyclgirnt 7 é("hqr%'Vegroéj@r@Y%lé‘b'“ty values over
%ﬁlg 4|‘(r)19ﬁird$)?%%9)<m CHSHUTRES raRlkelr &Y Srgeo%%i%t Sf sub-group and

evenu managenent system (1 chec
ebesmma(vﬁa%!ﬁiblty v2huesitnersaid enmltotiag Ibaohnngzbe‘rmdt (B€6).
i ncluding a check-in nodule (1214), a parser nodul e

%q %%})stan |nvert1to nodul e 21 and 1é;f\ée nodul

2 eMoif1 PRl '§P &n WWSOQ 3 )r&ﬁmpf%l% means
é@épteaqbr %grrWn@V@ut SEIH D 6ﬁﬁ@um@ﬁ%@éé<%@mngaﬁ@Ioﬂe of the
Gé a travel Service provi der (1030) to custoners

099}l tocléhpri sing: an inventory mechanism for
managi ng the inventory of said travel service

0 . : 105
B5; NSRRI Ny 20 B TR R oA Bl
invertdry detahasedqd018) aieakesarvation eatdbb8eq) 020y.
attributing said travel resources to said

nmers. 25. The s em cl ai m. 24 wher ei . :
A SR HpISR AP 2 GH0f ! 95 eIt MR, BUPRIGH Tor interfacing
{WitR! 8TRIVE! BErVIRY EFBWdéFB(ﬁ@Q@F%%tdn%@r‘é%r%@ﬁtra{/él%g}t@w91 040); a
means for defining sub-products ( 0) wthinthe
revesneangnagenaitdsystemdl 0o@)ks aurhesk:in spsies (18603et t i ng
a level of overbooking ( 1 175) to any itemwthin the

o Thy Sieflor bl e2MifheL FERMGTER stlRls FRRLIE | o parser

rodaiy (12180 an ﬁ”ﬂvbﬁtdrfﬂﬁ]cde@mm &®d a rate module (1211).

24. A global travel processing system (1000) for booking travel service
resources offered for sale by a travel service provider (1030) to customers

(1040), comprising:

an inventory mechanism for managing the inventory of said travel service

resources (1010);

a revenue management system (1050) for maximizing revenue withdrawn

from the sale of said travel resources;

a check-in system (1060) for attributing said travel resources to said

customers.
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said travel resources including said sub-products;
nmeans for setting bid prices (1520) to any itemwthin

wo b@7itmsent ory of said travel resources incl udP@UEBRNT052467

sub- products. 26. The systempf claim25 wherein said

adas_t ed nmeans are tri ggered ‘through instructions (1051
$5r dbei sysiemr omolaiind 24 ewbatein regicdeverions yeaahanispy . (1810) has

RSP b BBt Ca 3 Bbi TR B i Wb i
onelReEStiAE RBORG PR K12 Va6V GHoblel el ravel
r espdffopfsesaccording to any one of the clains 1 to 19.

means for setting a level of overbooking (1175) to any item within the

inventory of said travel resources including said sub-products;

means for setting booking limits (1145) to any item within the inventory of
said travel resources including said sub-products;

means for setting bid prices (1520) to any item within the inventory of said
travel resources including said sub-products.

26. The system of claim 25 wherein said adapted means are triggered through

instructions (1051) received from said revenue management system.

27. A computer program product stored on a computer readable storage
medium, comprising computer readable code means for causing at least one
computer (1070) to operate the method of managing an inventory of service
resources according to any one of the claims 1 to 19.



