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AUTOMATIC TRAFFIC GENERATION FOR A FARING SYSTEM

20 TECHNICAL FIELD:

The exemplary embodiments of this invention relate generally to faring systems and,

more specifically, relate to the generation of pseudo-traffic (shadow traffic) for
evaluating faring system modifications/enhancements. The various exemplary
embodiments can be used in an on-line system providing travel-related products to

25 customers.

BACKGROUND:

Several terms used below are defined as follows.

30 Transactional faring system
A system which is able to compute and return fare quotes based on criteria requested
by customers such as cheapest fares which apply for a destination, and best fares
around a given date. Customers communicate with the transactional faring system,
also referred to herein as a faring system, by means of transactions, i.e., a question

35  (request for fare quote) followed by an answer (computed fare quote).



provi ded by the faring system These servers are in charge of conputing
responses to queries nade by the custoner. There are two kinds of fare
shoppi ng wenverms7sehose 5dedi cated to production, thosePdedipeat del45D
stagi ng. Production The production is an operational facility (a conputer
systen) where conputations take place in order to return answers to the
queries maggd¥hPpHgURIts 10 Staging Staging is a relatively small and
dedi cated part of the faring systemwhere a new product can be "vali dat ed"
bef ore bei MGrHUBOPRING PRIURSadH Itr&Bﬁ@t'?BmcQ%W@%M@'Chw@?'%‘%héﬂ‘e WEPHUEAR | on
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t hough a series of tests under real life condltlons to ensure it is also

"oper at i on&MPYes (M dy(thecustomes Thsadre dwo kids gif dargethopRingHeneis:i thesq ar i ng

system ks %I%a%&%@% pro'EIlC]bﬁ?onI ﬁwo"s@fd%l&@t@dtt&st%mgper ational validation. _
20Shadow traffic A part of the traffic (i.e., requests fromcustoners) is

duplicated by the faring systemto serve as a source of traffic for

stagi ng. Thgodrsgenses to this duplicated traffic (referred to as the
shadow traffic) are not returned to custoners. 25The exenpl ary enbodi nents
of this i nJéRtAredtcHen tSaamomﬁfgfﬂor\@hmhtymaaﬁqn}put% SySteraMESER PYRRIIaTQRS; il

syst em whosg, U4k BRRFtJ r%tl}rﬁ’aﬁ%gtt&th@lﬂjeﬁ@é HEBe bheufBskrd are quotes based on
criteria requested by custoners: e.g., cheapest flights for a given

destindfion and date, best flight fares around a given date, etc. These

services argdirgated via fare shoppi ng servers and accessed at a high rate
(e.g., 90 mlITion 30transactions . Forecast changes in the faring
system (e. $ladingis griskiively, S"‘Fﬁé‘v\?’?fgldﬁ%%tedﬁ@ﬁ eluteotasng )syalea pheeeddtevby

oper at i onalyrydfict S5 bONBIidRe B8 bbﬂ@tpubr@'y %Ak aQRiBR 1B_RDSoWetd t he
expect ed add| tional resource consunption (e.g., CPU, nenory, database,

35net wor k &Rertonal validationr ces) .

15 When a new product has been validated as "functionally" valid, it goes though a series
of tests under real life conditions to ensure it is also "operationally” valid (i.e., the
impact of the product on the entire faring system is assessed). This is referred to as

operational validation.

20  Shadow traffic
A part of the traffic (i.e., requests from customers) is duplicated by the faring system to
serve as a source of traffic for staging. The responses to this duplicated traffic (referred

to as the shadow traffic) are not returned to customers.

25 The exemplary embodiments of this invention pertain most particularly to a
transactional faring system whose purpose is to compute and return the best fare
quotes based on criteria requested by customers: e.g., cheapest flights for a given
destination and date, best flight fares around a given date, etc. These services are
treated via fare shopping servers and accessed at a high rate (e.g., 90 million

30 transactions per day).

Forecast changes in the faring system (e.g., new products, new volumes, new
customers) are preceded by operational validations to ensure that the system can cope
with the expected additional resource consumption (e.g., CPU, memory, database,

35  network and other resources).
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techni que would be to activate the evolution to one client at a tine. In

this possible approach the evolution (e.g., new product, new market) would

be provi deqyih ihbsdddd Mhﬁ%@&ﬁﬂ‘bﬁ%@ol@f&%‘ §q; R maflets? ne@Wifmbh&BA, Shev @
first 20 phase. It can be expected that the total resources consuned for
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accurate capacity planning. However, this approach involves requesting

clients to Mg W‘P@éWF@WE‘W"ﬂ'F‘&m@I wlidgifaneh 25 may be difficult. There is
arisk that the traffic generated even by a few clients consunes nore

resources than expected and which can consequently endanger the operational
stability dfcanhe Foied thgt %‘i)@f%rﬁ?ChAWé?ﬁé}'ngrbﬁ\ﬂ@é@l@”Pg tq pRipintraieyvari diREledor s not

appl i cabl e gpBrafiofAS8ligMliere it is a prerequisite to sinultaneously open the
new service to all clients. 30 Another possible technique would be to

generate traffic frompre-recorded existing traffic. That is, one m ght

record exi $of RgampRt RBSuEN ?Biéllﬂe fté’éhnﬂqu@' W&ﬂd %@rtb%tlﬁétetthér%v@[]ﬁbri kedhe
transformthis recorded traffic off-line (e.g., fromdisk) to nake it
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the processing of the new service on the pre-recorded and transfornmed

traffi @0 phaSe. It can be expected that the total resources consumed for processing the new
service will have a limited impact on the overall production facility, and this cost can be

analyzed precisely for creating accurate capacity planning.

However, this approach involves requesting clients to begin sending new traffic, which
25 may be difficult. There is a risk that the traffic generated even by a few clients
consumes more resources than expected and which can consequently endanger the
operational stability of the faring system. Another drawback is that this scheme is not
applicable in a case where it is a prerequisite to simultaneously open the new service
to all clients.
30
Another possible technique would be to generate traffic from pre-recorded existing
traffic. That is, one might record existing customer traffic for a given period of time and
then transform this recorded traffic off-line (e.g., from disk) to make it appear as traffic
that will target the new product. The transformed traffic can then be replayed manually
35  while monitoring the resources consumed by the processing of the new service on the

pre-recorded and transformed traffic.
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does not offer sufficient diversity, especially when the validation needs
to be rurwower2/maetsong peri od of time. Morreover, is veryPdirfiPeeuaios145© m mc
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i naccurate capacity planning. Another possible technique would be to
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production facility. For exanple, those clients whose traffic is rmdl i ed

can be gi véﬁ‘?ﬁ”é@ponses for different requests that what they have asked
for, resulting in custoner confusion and the possibility of alienating
t hese custoners. Anot her, approach woul d be to copyi Q(g all the incom ng

request s f rowihenfossblesteghrtiawd yesld: b e sanygit &g senbts sdripermingHR]UERS
only reali skidre iHegldre prdcesstze ftonbldmsit, eb&sr%ﬁemmttéaﬁ st HIRE S of HIRNRYET |

this nmethod generates an inportant amount of data especially since custoner
t raf fi d0vasEeerdipardiind e AORRRES (h ynGaTiNg Aeqesisy &' @2y, &P enaRiinp digys and
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than it can handl
storage need be involved in this process.

However, this approach is not practical in practice as its operation impacts customers
15  of the production facility. For example, those clients whose ftraffic is modified can be
given responses for different requests that what they have asked for, resulting in

customer confusion and the possibility of alienating these customers.

Another approach would be to copying all the incoming requests from customers and
20  use them on an adjacent server. This way, only realistic traffic is used without bothering

the customers.

However, this method generates an important amount of data especially since
customer traffic varies depending on the day and date, special offers, holidays and so
25 on. So the server can actually be overloaded with much more traffic than it can handle,

including a lot of useless information.
SUMMARY

30 The foregoing and other problems are overcome, and other advantages are realized, in

accordance with the embodiments of this invention.

In one aspect thereof the exemplary embodiments provide a method performed by a
faring system having a production facility comprising at least one fare shopping server,
35  a staging facility comprising at least one fare shopping server, and an entry point for

conducting bi-directional communications with customers. The method is characterized



including a | ot of useless information. SUMVARY 30The foregoi ng and ot her
probl ens are overcone, and ot her advantages are realized, in accordance

wi t h t he wotrottiorerses of this invention. In one aspect tireraEpRotiioel4xenpl ary
enbodi nents provide a nmethod perfornmed by a faring system having a
production facility conprising at |east one fare shopping server, 35a

stagi ng fagk!ddnprePgPid fdspensd td RRENIMNE tfaRELtIDA AR BOCIRESNET seﬁd?ﬁ'g ?rﬁb entry
poi nt for conducting bi-directional conmunications with customers. The

met hod is dRARALIPRIP hedareghopping senveretbepr @“2@1@799'@?149'9”90%"190%9@'%(? ng,

in responsg, taOtréfﬁ@@bﬁéragorasaws@e@ﬁmﬁa@morHSOénpart%fSth@rg@argmgSf%@ﬂttmereeﬂwew
transaction to the fare shop server of the production faC|I|t f or

processi ng madfyiapdbe F%C%Ve@rtéqrﬁﬁﬁt'%‘eﬁethﬁttfagﬁ M%‘@P%bﬁﬁ?mf'ﬁﬁ?ﬁoﬁaﬁ%ﬁt of

the stagi ”%fhaé?t'Iééétbne%@ie%tdré’ﬁblét et bivé RBDdiiee tFa‘?%ﬁthcﬁ‘fj ahfj%@ﬁ@lﬁb'tlﬁ’é‘aﬁt t he
traffic generatlon su s?/stemln accordance 5 with at least one rule to

create at [%ag©ngHBo fraspction i fta fa5m shapring saaRh§T thfesiapinpdasitty dae
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for processing. In another aspect thereof the exenplary enbodi nents provide
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p0| nt fr ombhdiEe@Eippaesommenicationg ¢yl pyskemens. The faiepXaiRM tis £RArRcteriged |'”s one

sui tabl e f @fatserindt ogﬁfbﬂéé’é & BStaBhSBIBHAPRarbfrmalion anésearf&é BaffiBQBRdBtorper ver
and, if so, to nodify the received transaction in accordance wth at |east

one rul e rSUPFYSIRSH cPRfisirachio 1gaeHD ActEansactianeda dhenenneRYRt 5B angHfigmeyto

transaqgki ojetdRfhd @ trieRdel/Be t@hsé&w.s@ns s[!ﬁé’bl%'f@r%sterlﬁfb%%?dtl% sﬁrﬁulbf@w fare
shoppi ng server of the staging facility for processing. 20 |n another

aspect t herd8i¥ farrige éﬁ@nﬁmw%m@r Aetht & sBr i sty they TeGRivesh kaRsACHOMN

conpri ses REEEHSHIONith A€ Idast ¥ndTRAE FethidVdd BoRith QREHa88 %o Lata® ahRARI &tk
server neans, staging facili tty means conprising at | east one fare shopping
0

server meamOEHAIRIRFIOT Gt Cn RNt ecR! BBHARS. reginge- igansagiianoieathe fare

comuni cat isABSpiMd behvEUsi R BESinG RedilidgioR BrocéSsifgcel vi ng transactions from
custoners and sending received transactions to said fare shoppi ng server

means &f the production facility neans for processing and for sending the

recei ved tnarpatet %Qﬁedt Qhér@bﬂth%t @wnﬁmbr@a&mddwerﬁeqﬁéw@é aSTRARY Wystem that
transactions. The faring system conpriSes nmeans for selectively nodifying a
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facility magynd RcAECAESRNEIMSIHY at least one fare shopping server means, and entry

point means for conducting bi-directional communications with customers including
25  receiving transactions from customers and sending received transactions to said fare
shopping server means of the production facility means for processing and for sending
the received transactions to said staging facility means as shadow transactions. The
faring system comprises means for selectively modifying a shadow transaction
received from said entry point means at the staging facility means in accordance with
30  atleast one rule obtained from a rules database to create at least one modified shadow
transaction. The rules database comprises at least a set of transformation rules and a
set of execution rules. The faring system is further characterized as comprising means
for sending the at least one modified shadowed transaction to the fare shopping server
means of the staging facility means to be processed for evaluating a potential new or

35  modified functionality of the faring system.
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nore evikdentstomethe following Detail ed Description of the Preferred

Enbodi ments, when read in conjunction with the attached Draw ng Fi gures,
wher ei n: Figure 1 shows a faring systemthat is constructed and operated
in accordance with the exgridFbHYSERIOGONEN SHEfDRAMWSNGEVYENtion to include a
traffic generati on subsystem and Z25a transformation rules database. Figure
2is alogic flowdiagramthat illustrates the operation of the traffic

generat i on TH4bRY %ddﬁ'f@%dFétEéHQ 1180 1he ANIAN Heofrod] efbodXBASi B ;i
| east one TXNB. 30Figure 3 sh O\S/\F/iecan i ncr ggs V“pﬂ efre ] i
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traffic gemghidirRents URterse8Mdonitingtisrewith ther dtRBhdBragneFidliic’NwRdrelnne new
(transformed) shadow traffic.

Figure 1 shows a faring system that is constructed and operated in accordance with the
exemplary embodiments of this invention to include a traffic generation subsystem and

25 a transformation rules database.

Figure 2 is a logic flow diagram that illustrates the operation of the traffic generation

subsystem of Figure 1 when transforming a given TXN, into at least one TXNs.

30  Figure 3 shows an increase in a maximum number of recommendations.

Figure 4 illustrates various steps which occur in the traffic generation subsystem of

Figure 1 during the generation of the new (transformed) shadow traffic.

35  Figure 5 shows an increase in a number of requested flights from a first transaction to a

second, modified transaction.



WO 2012/ 016782PCT/ EP2011/ 061459 7 Figure 6 illustrates various steps which
occur in the traffic generation subsystemof Figure 1 during the generation
of the newo(obrzzmsfser med) shadow traffic in accordance wpCh/EPh@10588p] e of
Figure 5. 5 Figure 7 shows the faring systemthat is constructed and
operated in accordance with the exenplary enbodi nents of this invention to
include the traffic generation subsystemand the transformation rul es

dat abase when operated to return information to client for use by the
client in &iaraéd Bystatey vainswiproutich. oosar instheptraliic peneseirmRFEyYsiR™ B way
of introdugdpdq digRhEYEMratidhy Bithk HRWIRRAEIRAS )BsHRAYR trafitsih &Fcbladhce
interacts with a transactional faring systemin order to generate any

desi red tr dfthitee exyarleef S0Pt raffic coming fromthe faring systems
operatignal facility. 20 As will be described in detail below the

exenpl ary enmbodinents of this invention provide an autononous system based
on a gener ifOWe drdpYekhefroiog Sysiepoat iBcopsirycietharbepsraisddridheP danaerwith t o
resenbl e newg ta@hididy 28fbs@REnist of anit afleRtod 61 Include f fee taRPBEAEBGH Vers.
The framework is driven by a dedicated knomdedge dat abase to 25 determ ne
how t o trassPo/stan Rad thicbarshymatiam sdes fetabasuneparerategdp ueHieinfsmatione| ds
present in b BRn@fNesabythd diRRSiAChhRBRIikRg 3 newdtodidll € val uations of fields,
inter-relation between field values, etc.). The system adapts its

transf dPmati ons per market depending on the incom ng shadow transaction
that it receives. The systemcan rely on plug-ins for business

transformati ons when ad-hoc generation is required (e.g., 30 conplex or
domai n-specific data mani pulation). Real-tine traffic transformation all ows
the systemto generate diversified transactions continuously, and thus to
provide a high level of confidence in the neasurenents of resource
consunption perfornmed during operational validations. The system has the
abi litystomgemerad ocRIpgoNraffic as i s necessary, whatever the anount of
incomng traffrc happens to be. The system does 35not inpact the production
client operations since it operates on shadow traffic, and does not need

di rect custlMRay bhih@b¥§dbohOhel Be SR NiRleRtioHESABES af Mveb ¥pdt@MthdtriRtetdces WO
2012/ 016782PCT/'EP2011/ 061459 8 traffic generation automatically for

oper at i onaVi§tabpnsacionad faging systepy iBsderdo ggpeiaifapmpresige tiadic &3 exigting
connect ed_t@ich@nii@@mthd Rhy s§sdm's BptraisRaldicifle exenpl ary enbodi ments of
this invention also provides a nunber of 5 business-rel ated advant ages.
For exa@fple, the generic transformation franework enabl es the generation of
traffic suigsa@liepd Qessivad! At ddigii Bk LREMBY BMmbdliiéatd BNhid v@ntiorst r ess
test, endurance, robustness, capacity, limts).” The generated traffic can
be used toPI@44e aRMEUIQNRMOY'S SYSiEREPHINYT 22efeEC FPMedRHEasR PYPosd AEihi ng
which in prt@ﬁgﬂoﬁalmédmmg%ﬂrc Bered&MbIBVIRAY Watil drRdderfiUs t@ RRIGiIdy' RAkAilyCrare

Further, the accuracy o , , ,
shopping servers. The framework is driven by a dedicated knowledge database to

25 determine how to transform the incoming transactions and how to populate new fields
present in the generated transactions (e.g., possible valuations of fields, inter-relation
between field values, etc.). The system adapts its transformations per market
depending on the incoming shadow transaction that it receives. The system can rely on
plug-ins for business transformations when ad-hoc generation is required (e.g.,

30 complex or domain-specific data manipulation). Real-time traffic transformation allows
the system to generate diversified transactions continuously, and thus to provide a high
level of confidence in the measurements of resource consumption performed during
operational validations. The system has the ability to generate as much traffic as is
necessary, whatever the amount of incoming traffic happens to be. The system does

35 not impact the production client operations since it operates on shadow traffic, and

does not need direct customer intervention to operate. Further, the system throttles



10 generated traffic inproves the confidence in the nmetrics gathered during
operational validations, which is an inportant factor when considering the
accur acy w0 20mpE6isty pl anni ng. The reduced dependency OoRCEEPR@TOsEISAI SO
aids in inproving the tinme to market of gnew products deployed in the faring
system In addition, the automatically generated traffic reduces the tine

spent in pemkRr Qlarﬁ&aﬂﬂe%ﬂfdn%h@éllwﬁlr &%rbt%?m%l s'EdHﬁft;ﬁQé!g 1% prAERELNExERMS] -
Further, the use of the exenplary enbodinents of this invention aids in

mai nt ai ni n@rqqﬁ@t'@bﬁf%m%%”e@@élt? the Saoing BeliBYi on facility for daily
operations, while reducing the risk of inducing instability during the
i ntroduction of new custoners or new products in the fari 2{86 system The use

of the exerdpPdtsy &nbedRERasY SMPORIMENHPEHYS Berficsoalsn REPdes:2 SHBWEF 8 t o

per f or mst h@ugmewr&a@mdvxn@b@@nmg eké’mHB“'tFaé)rgehB@c 't%@ﬁm@ﬁorﬁ%ﬁi@w&l@dmt S
on their own operational facirlity. For exanple, exenplary enbodi ments of

thi s i nvenenablegdhe 19§@er§t"§fbﬁEFr?ﬁ'CtSfUﬁ?*?lﬁ(fort PiEKAtIHP rﬁapfc@ﬁ \éﬁﬁ'ﬁFyoaf fityatiener

than relyi ra@gorgtrerwtégi ch8 @R TOMIstrRRS, capRdity, lidits) TRe YERBRIRIRS Grbse
traffic, baseéd on business transformation rules stored in a know edge 25

dat abase, §8dite teslp s MY OAJBD MHPHRAL §A8ES AT LR Produicts: SOMediRg oYigdt ibns  at

one tine. TRidicRItP\CaASs Be WeRiedd Want feaf bigiombMubitOFufnel aid gc&%cyaoproad
vari ety of operational validations. The system alleviates the need

desi gn' 14 né@gneraled ireflic impraves the confidanss i téa@wtfwwtaﬁre@pfémeuqmaatlona'
val i dati on \gugdioks uomeﬁ & BRAmpbRSiteRYtor MeR| AsiiBEnS 8t a&durfResatd e

val i dati ons as conpared to maintaining a manual | y-derived, hand- 30witten
traffic tr&fNEgmdpe Weé%@?ﬁﬂﬁ?ﬂﬁy&fb%ﬁt%ﬂ’tssa'm é‘{ﬁsdé imgEQVing; the timRyto

accurat e t hafrkdtCof GRRAEpRIGLEE &e'?ﬁ)tyegrn‘?@{é sénhgrs@@ﬂéﬁs 1P RABAbA 0tHé'auY<ﬁ41ét%ﬁy ons.
The traffic generation is ormed on live fraffic, and can thus provide

day- | ong o@@na&aquintrafﬁ%r%duawf@aw SPER PEERIFURALEPFIgtieNal Valsi3HoRs dharel f i ¢

behavi qyr s réfainPédt. tBUPl'h%ﬁ'tI'mé’u&?@ﬂhb RxPRHLEMBEimBHE LSS FBREGSaitS in
transacti ons per second, as well as transaction stress peaks at specific

times duri MPINtADINgoTE QH‘B"?MWEWG?ECIWQQQ%QQ fgcilityefonlpily Tmergiigee while

sendi ng angedtthg Bt FYRBERIGing RStaBMRLI RNGdnd rn%Bau&.o%kﬁeWQastu%r§$r ﬁefw s
i nvention very effective at extensi veléh esting new products (e.qg.
e

behavi our s cisop e faring sxgtemtihbe yse obheexeme Brdimepissithie mV§nH><th| es
the faring sR6draBlck@ubB Y W%%Yh@ﬂ&mﬂ eaddchty pehihY 1 HoBRS themhestt o The

exenpl ary enbodi nents al so operate in a transparent nanner with respect to
pr oduct? on NeWrOcEs ?rl‘ﬁ‘l‘?!srﬁ’éﬁné?ﬁer‘%t@”€|lf§?'@b‘rers as transactions are generated
from shadow traffic w thout inpacting production performance. The system of

this invention does not return data to production. The systemis al so
transparentFofc?X@f%’éﬁ’ r@(ef'rmlq;y embodiments of this invention can use a generic traffic

transformation approach rather than relying on manual transformations. That is, the
system generates traffic, based on business transformation rules stored in a knowledge
25  database, and is capable of accommodating plural traffic transformations at one time.
This provides a versatile traffic simulator suitable for a broad variety of operational
validations. The system alleviates the need to design a new traffic transformer
manually each time an operational validation must be performed, thereby reducing the
cost of operational validations as compared to maintaining a manually-derived, hand-

30 written traffic transformer.

The exemplary embodiments provide real time and accurate traffic generation that
greatly improves operational validations. The traffic generation is performed on live
traffic, and can thus provide day-long operation. This approach allows reproducing all
35 of the traffic behaviours that are typically seen in production, such as changes in

transactions per second, as well as transaction stress peaks at specific times during



10 shopping servers as it acts as a standal one interposition server between
shadow traffic and staging fare shopping servers. The fare shopping servers
are not awere1xhers2t hey recei ve generated traffic and decCmar2oescisso be
modi fied to handle the received traffic.g The systemcan also throttle or
suspend the generation of traffic in the event that it 15 sends too much

generat ed tgaghy. Cl'h"eq)afcl@%f %ér@(ﬂh@Gncﬁ #HeereRdVaned Mh@%‘é\ﬂ@rra&)d l%fﬂé Hwa'k@‘?neeM@t
that the generated traffic results in some technical prob In case the

stagi ng farf nijissyeatiemenas afcivnehcextena@hnhiestingonawt pfswuptac(q g4 it (e g

custoner begkhn8urk!dridnécinévaiskaPithist YeeSET HEreknPidr) SAibcRM&ts bhsoies firet Of
too nmuch generated traffic is achi eved. 20Reference can be nade to Figure 1

for showi nderorysieAyloRePERASIHE IVt 3k replistisdllystiese testedand operated in
accordagce with the exerrpl ary enbodi nents of this invention. The faring
system 10 i_ncl udes production facility or system 12 containing fare
shoppi ng sérme?@”ma%rﬁﬂn@dﬁ‘%@? RE aegrefer i driragyRarenh TENag Witk 6AtRechithg

fare shoppigaghue8y. ikt afb tr$h§pa%rﬂ%céds%inér§cbé'tFaYlséc,aloﬂg'Cbr& neFASd Mdm
facility 16 are conmuni catlvele/ coupled to an 25 entry point 20 through
I

whi ch cust ghadaw fraffigayihouciewss goprtomctnoarneﬁ‘@r@weFﬁhq@ystamopfttwwgnt'%u ch

they recei Wek §POSERS dh@ t%uﬁrblj@cscron-rhﬁe%%treh RObRb t?aQusBér‘éH! #e 8talgP! fakd af fic
(TXNA) received fromthe custoners 22 he fare shopping servers 14 o

t he prd@uctherPiRGesVemsasIbactigs a Sfar'i‘&?'oﬂﬁ 'rﬁﬂrp@%él%ﬁ%ﬁ’?r kasyeer shadow teite use
case the praﬂg%@édlrg]fafr@%(%igﬁdg éezvé@ynk@féee Qﬁ’o Qg8 A néthﬁNé‘ré'tﬁétQH&;ﬁ

and/ or operation staging facili n accordance with t

exenpl ary EPESOE RAEFACY Héﬁ@?agﬂﬁ@oi‘ RRAd tPtb§’ @@'foQrtPﬁ‘éF‘d'Pr‘m [?&éﬁ’eﬁtrﬁ?f'ﬁf fic
generation server or subsystem 24 coupled with a database 26 storl ng
various business transformati ons and other information used by the traff| C
gener at i on T85sYB¥Ys camaee Rintiengr spwead it ogrerafien of effic dn gﬁlﬁhé\’%" tor

subsystiem 2dnds 0 rﬁ@ék%&i’e@gtgalﬁgﬁcﬁgaﬁé%{agfﬁé4§r% s‘h‘%piﬁhg s%?ﬂ)%@'o@frvth%mm ment s

of this invention thus include as one aspeCt thereof the new traff
generation thaias gerarpied traffiq 1eeultsain; seogesipshrical pooblamelns Gase e §S¢§t”8rf?r1"€9

provi des seyebml nddRA;CEhtREIKRINAYorbiR:1ibRITSCiIRIBORBIN GuSBMER bR okify fildhes
faring system 10 is ba5| cally duplicated in tw facilities. The first

facility i Svailpilst SRIVRE) BitioR @ﬂ“ﬁ%/efi%ct of ’QO\KPH%‘WQ@W%MH%IS@CB'@W%?
processing production requests com ng fromcustoners 22. The second

facility is the staging facility essentially a private facility used
duri ng BpeR¢r6AeR carub¢ WP&%E'W&P 1 i‘?ré@PWQ‘gn%W@@ﬁWté@sm thatisprpriatcied et c.

In Figure hnbhpepstod e bbiddritlel With fl%cb*érﬁdar%/%m%cﬁlh@% o Qhi¥ I iREnBoR ETIe ST
froma custorrer 10 22 which is targ etlngI1 product A by issuing the TXNA It

can be assUfEY s¥siam darpaydpsoperoduciaiaclity orarysiegnd 2 £PBtaBING HH §herPing age a
new productseRei£hnd §s%ir@4§fa&|m¥l@>€sm 18\4dd @bmkeﬁmh@fafr@@h@d §dri &8 18.

facility 12. In order to stage this service, sone traff nmust be

avai | abl e tigetRedyction fashibph A ﬁ@ therslaging Beiliyhie %rﬁégmwnﬂ%ww £ourigd o) s
traf fics TXNBirl potereriaiotgh WhidhhsustdAdti 2 ganetaddsan thepsingt §Rteddt 10 1and

through which they receive responses to queries. The entry point 20 provides real
traffic (TXN,) received from the customers 22 to the fare shopping servers 14 of the
production facility 12. Note that in an exemplary application and use case the
production facility 12 may have no knowledge of the existence and/or operation of the

30  staging facility 16.

In accordance with the exemplary embodiments the staging facility 16 further includes
a traffic generation server or subsystem 24 coupled with a database 26 storing various
business transformations and other information used by the traffic generation

35  subsystem 24 during operation of the traffic generation subsystem 24.



When a client (custoner 22) nakes the request TXNA to the faring system 10
the entry point 20 nmakes a copy of this request (shadowed TXNA) and routes
it to thewoOnaffiie7sgener ati on subsystem 24 in the stagi ngCrapRéiiwg14i%. The
traffic generation subsystem 24 generategs a new request TXNB and sends a
collateral transaction (via entry point 20) to 20 the staging fare

shoppi ng sehgeh@mbiry @mbodidMed of MR ih0&AtRE- thﬁ@ﬁm@%b'a% oﬁehé‘sdeﬁﬁfh%@%ﬁ tl?e2
receives the response it expects from TXNA, w thout being Inpacted {(ﬂ/t he

ongoi ng op@e¥t Irgiaigeariiomelbyysiss /g IRdhe dringasyseT? HE- éﬁhﬁdﬁ?‘@ paem
The traffi Grasdar alveRi pfodleisSdepBa2y Wl srraypmaesxyr@erg ha Tl'lﬁ‘é’@dﬂnlgoe{ysie%

preferably 25configured to |isten and resp i nd of transaction
def i ned i n 10He begie ?'ngléygf%téﬁ’n'”ﬂy"o qtities TthﬁJgs"thC'lbté |§ag|eeorpguqt@eéaqlgy 48y

i nput  tsaf fyjfich Bek8porsile %rsﬁ’ro&é%sﬁigg%eucﬁlontr@?_uésﬁ@t:&ﬂnﬁggl‘?&ﬁr(ﬁ%ioﬂ{e@QQSySt em
24 operates to selectively transforma %u ven NA into one or nore (at

| east one) TIRNESCONthEGbhisr hei Broivg facHits 16.3ess8alN A PH!e ffacility upefhwduang
techni que QpbMaBnAXalidABES R BRI NHew frvied, AbRIM&ets Oetber ei n as busi ness
transformations, stored in the dedi cated database 26. At Block 2A, the
traffic generation subsystem 24 checks by using an input filter whether the

i ncom ng TXNAeaN1 B M%Gl%t%ﬁ f@rlrﬁﬁ'el&ﬁt? 19fis tsﬁ@wrf s&w‘ngra el frofPA egstomer
oper ational_ validation. dr oppe gnhored) and is thus

not trdfsf GendRich it @r%tt'”g @&%U%ﬁebyrmng 3'5@@30‘!41 khgar gtasgﬁ@ep RIIrACAGIMTXNA

can be USe%pe?a'ﬂ@ﬁ‘ald%lﬂé‘é‘tﬁa‘n@%r@rbntétﬂ“n&&%l%@éSa Héwtdﬂ@dJc@rBewﬁi&HHQ'gBﬁh\%ot%%eest
TXNA (e. g out bound flig nbound flig operating carrier

2012/ 01678@@?/@2@9/@@9@@%01'0@ m@r 1%g'€rﬂf99r tatstage thiseseryics: fsoge ation
subsyst em Z&N ehedase BlARLENS the%ee&aﬁopbrn@ns?én%rw it StagMgoReRE AP Thid | St

of transformation rules 26A that should be applied to generate new traffic.
The transf &gt i76¥s it gpeerated RYdhe tratie vaoRIatiesSURSHSIEMM% i ng exanpl es, val ues
rules, jdistribution rules and relation rules. If no transfornatl onruleis
5 found to apply, the transaction is dropped. Assum ng a

t r ansf or mat/Vioin 7 Gient geiataneriZg) mgkes thee eﬁ'ﬂﬁﬁt |Ti(§‘blt%theéﬁr'® @@Eeméott%e'ﬁt%f fic

gener ation p%Hﬁ)%Sr'th@szé c’bB?%f QM?QK@&¥?&M€bWQd MUNGS 248 BolitBatit &l whiddp! v

for the generated traff é‘l , nmber of transactions to generate from
t he input, geﬂera§%avtﬁ‘gsfﬁab methesagw fagitiir] 6 ﬁhqttrafﬂfseeaerat'%&éa@é%t@m%

rules 26B GRRAedafsl 88w rd 'és%@@érﬁisén'ﬂé%tdohétﬁﬁbl krhStigndid éml%l Mnt@@')&ﬁ The
10 traffic generation subsystem 24 then applies, at Bl ock 2D

appl i cabl e 9 &WQP@rfﬁﬁﬁr&@pmls@(‘é%rsQ@Aortfért @ﬁ@?%it%'”@n@'e?%‘@'e érl‘ﬁjCla%torBPbck 2F

sends the gongsa@dnd X¥Bohse ItRRpEAS RoRNOMDI, HEhSRHERgSMbECtEE by ROERFHNI
(via the entry point 20). Note that this process can be recursive, and can

be repeat ed’pﬂf?tt'PW‘mtVH@a&ﬁBQﬁ't”gé’PﬁPW‘**i’XtthPﬁEﬂg&&f@G“tM)ﬂGt he execution rul es
26B is reached. This recursion is depicted in Figure 2 by the Bl ocks 2E
15and 2G The traffic generati on subsystem 24 thus generates traffic by

applying t H@esfé@ff'wea?raﬁ'%r%ipw%mu%ﬂw%mhe@mer&ﬁdﬁewe&ml%ds rFﬁPf@Ea%B
The appki cabhfyuréd ®Slistdan2@BpHEtodr et ditrdnBSctdAdictiRE e R tHatRPRSS s’k

Typi cal |y, the dat abase 26 can be popul at ed
0, and to thus to be able to receive any input traffic.

Referring also to Figure 2, the traffic generation subsystem 24 operates to selectively
transform a given TXN, into one or more (at least one) TXNg. The generation of this
30 pseudo-traffic follows a technique driven by transformations, also referred to herein as
business transformations, stored in the dedicated database 26. At Block 2A, the traffic
generation subsystem 24 checks by using an input filter whether the incoming TXNa
can be used as a source of traffic for the on-going operational validation. If not, the
TXN, is dropped (ignored) and is thus not transformed into at least one TXNg.
35  Assuming that the incoming TXNa can be used, then depending on the contents of the

fare shopping request TXNa (e.g., outbound flight, inbound flight, operating carrier,



20 manual | y dependi ng on the needs of the operational validation. For
traffic to be generated it is sufficient to have at | east one rule defined
in the dawebkap#1&B2 As a corollary, not all types of rulPes/Ere@d/osasbe
present in the database 26. Discussing ppw in further detail the rules 26A,
26B, a particular transformation rule 26A 25 specifies: the type of input

it applies Qe §ge‘h%§/ efc.)r b egarhi® g@ﬁé}lai{orﬂ @u@éﬂﬁarm 19 BERBE Ftdtn I BYsiREEPUL
(TXNB), and a nane of (or sonme other ty P ref erence to) one or nore of

t he execut i'@ASTPIM@PNS 6BlabaERR6 AUkl tEaRIoER ﬁ?%@'eéi 25/ vippieshealdPenRlieH &

e.g., that geherawdlnd@s t@ﬁ.cflﬂed%aﬁéf@mé%%@ése 26apcsd ihudd, ehslshdnDint:
O her rules can express how to provide a value to new fields in TXNB hese

rul es, whi @Pia@ﬁﬁsb\é""lﬂ%sf wiesedistrigutien fuiRs anggrelpip Atlep il nifrarsiomatipheula iy i st

of fields (8urdto a%ryr lr%rtrarféﬁ&tll‘&\tls d%;;@éd R&@rﬁ.ng«ma@atmnls’for%nbmm beAlid n the
gener at ed request ng w | i st of val uesS which can enerated for

each fi el d.foyngk Oet%?aﬁﬁl"@ablﬁ 9%5'198'6 REnthe dradficc genespias ffl&bst/ﬂe%]d%f‘ e8i #pcks el d

with eitheloxBfdoRr rulRAR288 thBe sReSS! AR Y& u@sge@rﬁfeal péﬁ.a; QB.d Uh@spnePeei fy
the frequency at which values are generated for a field. In accordance with

t he exanpl draaBRfijiens hgensraifirogt {heaBattsthe ndingrpace @Cé(@ﬁl Qﬂ‘oyéﬁ@fﬁuée £he
val ue PAR eReicutidierdidd B &dndYde 4&%@%&4‘%@&”@ ruI'8§|aﬁH 'IdUbl gv\o%% feci fy

how a field valuation affects the valuation of other
2012/ 01878 3atfir/gepe@iion gehsystem 24 enaPpliss. atiBlesk 3@11"“5@99%0@@6 tf%‘ﬁf%f%atf'ﬁﬂ e,

nodel Se”aﬁ‘ﬁlb(s) %RQB%Héﬂa%So@@frmﬁnarfd 8 Bisck OF sbﬁd@ r%cé@rieﬁéte& rxRRitdite
certain conbi nati ons of val uations. For proper whi do not match the

generic apRTESORPPIAG SAYEFOLS toF af@reé'%%ﬂ%wem FP”B@%G!W%FW%H"%QTQ‘?@S%

plug-in. Thba KRR tnd! cathBd rbheutée BRfiIahE bR df t%ﬁ%ﬁm‘éﬁza%‘a by e
exanpl e, sone specific _conpl ex business constraints ener ation based

on geogr ap rﬁxec%@ngwﬁa?ﬁ%} reagheds JBISURFWRION 1§ demeed srpélswﬁ 2By thedHipshs 2nd

traffigsreguhaig on for the traffic generated 10 froman input transaction.
Loopi ng rul es specify how many transactions to generate from an i nput TXN.
This can be useful in a case where the real production traffic is not

avai | abl e itheStHrfid @éﬁé}btlcﬁﬂ%ﬁs'yfsﬂénf o4 tﬁJEgé‘r%@Qt%s Qfafﬂch@y apsiia 'tﬂé‘%bnes of
validation. In this case then'it can be Specified %gnera XNB from a

si ngl e TXNAANGRERAION Ui 250 @th%eo%orbﬁée%%%r% SRPICRAR gD 26 Ak hare type

of executi Qfored!if tbEBE Sl B RIseTs. MybRSIIY NAE dala'i)a@@fzm@am@év bpuieend the
generated traffic, for instance the frequency of

(transafti GRS depesding orthie sends ﬁbtfﬁu%ftr%ﬁ”’a'u‘{%'ﬂ@é@m Rentsatficdalte t o

send | ess tgeabhidd it fis hvcioser Advadatt eadtfdre dileehefeon thatdbashpecak £rrors
(for instance, too many transaction tinme outs are ?ener at ed) 20Sever al

exenpl ary §8¥llanspat aéﬁrtléoeﬁd%ﬁ/”d%%ﬁ??dot@d)q Reg &Y the dafabae®éé- expl ain t he
operation of the invention, and the beneflts and technl cal effects that are

gai ned through the use of the invent rst use case ex%g%)
concerns i r%?cé@%'f‘ﬂQOWH%fUrmﬁb@‘?taMhefrP‘eﬁF?@Ar %@%WF@’(‘?@W@S@W@M‘W

customek. gpecifies: the type of input it applies to, a set of rules to apply in order to generate a
new output (TXNg), and a name of (or some other type of reference to) one or more of
the execution rules 26B. Some rules can express a simple data mapping, e.g., that the
values of fields from TXNa are copied to fields in TXNg. Other rules can express how to
provide a value to new fields in TXNg These rules, which can be referred to as the

30  valuation rules, define a list of fields (e.g., carrier, market, city, etc.) which will be
inserted in the generated requests, along with a list of values which can be generated
for each field. For example, a valuation rule can specify to add a city field with either
NYC or PAR as the possible values. Distribution rules specify the frequency at which
values are generated for a field. In accordance with the example above, one exemplary

35  distribution rule could generate the value PAR 60% of the time, and NYC 40% of the

time. Relation rules specify how a field valuation affects the valuation of other fields.



Assune that within the faring system 10 the customer 22 has access to a
product A which returns the | east expensive flights for a given journey
(depart urwopbieiemsst i nati on) on a given date and oper at @dTRP2@ 196 MeN
carrier. The faring system 10 returns 3@ ecomendations for the |east
expensi ve flights which match the custoner criteria. Assune that the

custoner hagdtR diledMant B USSYG8E ekﬁ?nél@ #0RodéIl Htantis CRPERlcs Bbwedd
that it is desirable to test how the faring system 10 woul d behave if the

maxi num nurigles. gfto Pleekighnakipitestaincombingdians of velyadieger val ue (e.g., to 250

flight 35recomrendations), as shown in Figure 3. WO
2012/ 016782PCT/ EP2011/ 061459 13 The evol ution of this product can be
i mpl enent edORPEIREftEs Whigh daneignaten dier ganstie approaethdn ad- fﬂ%qtrartsf%mé‘ﬁ%rt Bfer 22

cannot ke %%@%é@@shb@blué% r‘l‘?ﬁ’é‘@@ﬁ bé"@l‘é@fuf {/vhgr"ﬂtther §§r€§?§iﬁﬂﬂ@%ﬂc%§en&§ this

may endanger the operational stability of the faring system 1

addi ti on, tORefORBXFRIM $AMDERECHIC qompéﬁi‘tbqsé@éﬁﬁ%ﬂﬁﬂ@ﬂt%f%g \Wenerptien Ragrd on
5conput ed Ro§RBhitRbh&EIRY)St em 10 is unknown, and needs to be estimated

bef orehand.” G'ven the constraints above, the traffic generation subsystem
24 can be configured with the followng transformation rules (stored in the

dat abase 26G)y exR0Mh Mad Q@B'sBanﬁé‘sJ %oﬁm%%dqm Bg0R8oh RS théiaficQenbldiét

reconmendati ons nunber requested e custoner; one distribution rule
t hat spéci ffiog% ap HeRut ttrpesa @Brrh@%d%ﬂ rdes Ry hoxy é‘a@éﬁ@r‘é@‘é@”? d@l@@ﬁ?@te and

15 one rel ajohPsn IMPLETXRATHiS RES bk iugSful e cdde WltRe Pl brodfidtion trfftigsbs Nore
recomendati ons than the generated output, keep the |argest nunmber of
r ecommendatvaiigble in sufficient quantity for the needs of the operational validation. In this case
then it can be specified to generate n TXNg from a single TXNa, where n can be equal
to one or greater than one. Another type of execution rule 26B are regulation rules that
15 define how to send the generated traffic, for instance the frequency of sending in TPS
(transactions per second). The sending function auto-regulates itself to send less traffic
if the generated traffic yields too many technical errors (for instance, too many

transaction time outs are generated)

20  Several exemplary use cases are now described in order to further explain the
operation of the invention, and the benefits and technical effects that are gained

through the use of the invention.

A first use case example concerns increasing the number of flight recommendations

25 returned to a customer.

Assume that within the faring system 10 the customer 22 has access to a product A
which returns the least expensive flights for a given journey (departure plus destination)
on a given date and operated by a given carrier. The faring system 10 returns

30  recommendations for the least expensive flights which match the customer criteria.

Assume that the customer has the right to request up to 100 flight recommendations,
and that it is desirable to test how the faring system 10 would behave if the maximum
number of recommendations is raised to a larger value (e.g., to 250 flight

35  recommendations), as shown in Figure 3.



The sequence shown in Figure 4 illustrates the various steps which occur in
the traffic 20generation subsystem 24 during the generation of the new
(transf orwod)ihemsow traffic. Bl ocks 4A and 4B are ba®ctairketliodsnt i cal to
Bl ocks 2A and 2B of Figure 2. In this cage traffic captured fromthe
production facility is transmtted to the traffic generation 25subsystem

24. The i npyk dvblutick oi(tﬁisgﬁdfdtﬂ:&arpﬁé ¥npIEhentas withend fodkihg chestairélint AinAr oduct

A. At Bl ocks 40 and uring the operational validation the valuation

rule is up(féfﬁbdth?arﬁk'éﬁqniﬁrt 82Cﬁ@l’mfé baeoraRifse the fightge reseesineTIat flight
nunber (fi rrééorﬁrﬁ@r%a%@@& ,astth%r}nﬁyzgﬁdé’r%@} thel &%?at[c%gpstggiﬂﬂy of%&fa)rm@'lfi[bﬂenﬁ new

accept abl e vaI ue for "maxi mum 30 recomrendati ons” is déterm ned
i ncr ement allO0agpr2ditienaithe maxieememymbien gt fight rerorynesydations MA¥Ghn§ar & em

10, somst hlo@&p\ﬂlydqiy O g f&?é‘t@mbﬁﬂg uﬂkrﬁJerlaha nB&dsd m.%%dt&f%héme i f
one were to rely on the use only real productlontraf

2012/ 016782PCT/ EP2011/ 061459 14 Assune as a non-limting exarrpl e that a

Japanese custaiBie ¥dHsERinfUABSRL the Ha@e gPh@ﬁémsﬁ sabwském QQO(EhnU§@ cBnfitived
product B provided by the faring system 10. The customer wi |l Tequest

fare quot edvithdpe @"pwweﬁ@ysf@aﬁ@tfqngvm (St@&ﬁ’ﬁ'ﬂ&@qfﬂ@%?%o es" such as the

| east expensive fares for journeys involving at |east four flights
(donestic or 5 international) over ven date range. Assune further that
at presént MR OPTEIe WP@hfq%eWP@%ﬂl%@”ﬁﬁdﬁtﬁldﬂhtBG@HT‘SPGB@?\E'%%%U'HB%N| c

requests cogRR3eM Withe dlstoMet;, two flights. In order to generate relevant
traffic for operational vali datl on, the traffic generation 10 subsystem 24

is configured to process transactions fromthis Japanese client only. The

traffic gergeadistAButfid RS teap %cmeelthasmtehpecwn%éh\afa% K/h'llu6§ dr$ §fendlat&d
Figure 5 and Fi qure 6). Transformation rules: 15 One valuation rule: new

i nt er nat i ofdMdaMly:@Rds are inserted in incom ng requests. Cities inserted
are al ljsaccessible fromJapan in one direct flight. One distribution
rule: international flights are inserted randomy in the flight segnents of
20t he genePﬁ?éﬂ'aP@hUﬁ%fhat eprciffes) haf ibHerinpy: trafficEqrpsts @qr@r%qqna’ﬁergq@gem?fi es

that inser g thkigghédtdisiip R ekeeRIBE Rirgat€ Ruhbétof 3 donhéiittisnd. emai n

consecutive in the flight request (as depicted in Figure 5).

The sequence shown in Figure 4 illustrates the various steps which occur in the traffic
20  generation subsystem 24 during the generation of the new (transformed) shadow

traffic.

Blocks 4A and 4B are basically identical to Blocks 2A and 2B of Figure 2. In this case
traffic captured from the production facility is transmitted to the traffic generation

25  subsystem 24. The input filter (Block 4A) only retains the traffic related to product A.

At Blocks 4C and 4D, during the operational validation the valuation rule is updated
manually to change the range of flight recommendations number (first [100,300], then
[200,400], then [300,500], etc.) until a new acceptable value for "maximum
30 recommendations” is determined. This incremental approach aids in determining the
limits of the faring system 10, something which would have been difficult or impossible

to achieve if one were to rely on the use of only real production traffic.

A second exemplary use case concerns generating complex itineraries for a specific

35 carrier.



25A second relation rule: whatever the nunber of flight segments present in
the original request (either one or two), there nust be four flight
segnent s WO 20te1gmsner at ed request. Execution rul es: 30 @a@/Rregualoatsson rul e:
new transactions nmust not be sent at a ffequency that is greater than 10

TPS so as not to exceed conputational capacity. I'n the foregoing exanple
assume t hatask@heady hﬂ%mnﬂ%gire%ﬂetthéﬂ b JaBé@@seCéU%rﬁéF Wh@h Xakreny usé‘s! ties
inserted are all accessible TromJapan in one direct ight, inserted

flights mudtoRist EhadbRORL SR (haPWAPIYaY %mrgv'ﬂwnthed‘ﬁguﬁwt% it e
fl1ight requsfomepnd rnln%@uéé@fé’r@lcﬁ!o@é&r&%P@l]/rr%PZ&HMWQ%m%XWﬁérah@s"f our

flight segrrents in gener ated request)” can be enforced at the sane tine.
In this ca$ech ahine; 'ﬂ@ﬁheansrverfﬁr@gf@ruﬁwrabwnv@wna akleapl furdligps tdeanastie 8 ng

TXN\b, agd rmerrra@reﬁ@r%v&na W‘éh@ah@re&%@eﬁ\%lﬁﬂe farted Wt £ prddein® iHedd\RSorh B
various steps which occur in the traffic generation subsystem 24 during the

gener at i on tSffict tRefiegPiqdaet B onlytoautpins demasticHeawrsiti aerPeed ofadl mestri@. The
Bl ocks 6A, fRfgt@nd 6C are substantially the same as Bl ocks 2A, 2B and 2C,

respectively, of Figure 2. Traffic headed to the production facility 12 is
captured (i.e., duplicated) by the entry point 20 and is transmtted to the

traffic generpidrog 8 treRVvarkOtradfle @ ShePMohal Uaildatien, rmb&ré#rc bendtafishict B
(TXNB) is kept. Tha traffic which does not correspond to the Japanese

client 1@anéugwsﬁ‘686& capfighred 4p REAceSHirsEHoNsHER N &us danangse Flisnbe8lydhe
accor di ng t@flchgenerdint sRystEmess idppRO e @@ow@@%telae(seevaréd afgfuré: 5(dnd\B" )

is sent to the stagl ng facility fare shopping servers 18

new y- gene@UeR6)-r ansacti ons are dropped before being sent |f t he amount of
generated traffic per second exceeds 15the limt inposed by the execution
rule related to throttling (10 TPS in this exanple). Athird exenplary use
case concerfi@SREPRIPHTURE oper ati onal validation on client facilities.
20Assunge that an airline (referred to herein as a client 22') is about to
depl oy a new service on its Wb portal. This service nmakes use of a new
product X &h& Yﬁéuqté’f‘erG é‘?‘é’t'@Wrﬁyonﬁéf@rt%ﬁffe'”isﬁ"t‘?%ire'”P@Qﬁ‘ﬂdegwt%e@ﬂ%e to

Figure 7, yWyeftBd afe Sl MdeddibleMrorfYanlin bES BR&d figh® Figure 1. 25Before
openi ng productl on, the amount of i nfornmation returned by the faring system

10 to the client alrllne is not known precisely. In order to ensure that

the client’cheliribitionasler Mfetrh'ét%nw f||$}ht§§reﬁPéeﬁ‘tetanﬁtﬂcQﬁ@Wthbhlﬁgh@Q@Q!ﬁéntQBf dat a
returned by the faring system1l e client desires'to test its own

servi céo(férre HRARTFED BRRUESK) before opening it in production. Assune al so
that the client does not wish to performits operational

One relation rule: a semantic relation specifies that inserted flights must be chosen

such that all flights remain consecutive in the flight request (as depicted in Figure 5).

25 A second relation rule: whatever the number of flight segments present in the original
request (either one or two), there must be four flight segments in the generated

request.

Execution rules:
30
One regulation rule: new transactions must not be sent at a frequency that is greater

than 10 TPS so as not to exceed computational capacity.

In the foregoing example assume that for an incoming TXN, not all three constraints
35 (i.e., cities inserted are all accessible from Japan in one direct flight, inserted flights

must be chosen such that all flights remain consecutive in the flight request, and there



30val i dati on manual |y, and needs an existing source of traffic to sinulate
the newtraffic and to verify the operational stability of the client's Wb
i nfrastr WwOupe/0167182t hi s scenario it is possible to proviPde/EPh@1obisent 22
with private access to the traffic genegation subsystem 24 of the staging
facility 16. Having achieved the private access, 35the client 22' sends

traffic (engyst b@rfGUrrﬁ%mr%%etn[salfnfthé dehér%?ébCFe'qgéﬁ) cQVBle'éh?ér@éTH bf fkf daeneand/ or
traffic obtained e client by whatever neans) that is directed to

the traffidmenn @‘@1‘?}3@1@?8m}‘§m0@19t@61’%@ siBPlyetiep &g iBrrBinEdy et D4

(TXNW) . Thing ttdhahdtion worild begsiersteBd i n accordance with business
transfornmations stored in database 26 into traffic TXNx that is supplied to

the staging system fare shopping servers 18. In this case the business

transf osMatFiQne 6ANBtraRk A esticue ste%a Imm&mcchr mnﬁ@%ﬂf.@ @eﬁ@r%ﬁ&g%bs%@h pertain
to the new service to be 5 |aunched g he airline client 22'. The_out put

of the far &UsRe MR srpesaianesidhe gepdrafiip Téa%aéﬁquthee@reﬂhféwna&aﬁme%anq| cto
the airlingigdksesh, 8B and hext eby ﬁnﬁmn&.a@ e s‘a'HeeBE Bidcks QAL €8 dnbiS2Wéb

i nfrastructure PI‘IOI‘ to the actual |aunch of the new service in conjunction

with the fa&psAsgiapstatmigue 2TRERTIG BeagqeqdotthaProdichRmErckit b isseamlyrst die-24

generat es td*ﬁSIld'a?éog\b?ﬁﬁe Eﬁtﬁﬂgéﬁﬁi 2P Bsd %ﬁparﬁﬁﬁtfe%stottn@ﬁbﬁlg g%h@raﬁér@gutﬁgst%wt em
fare 10 shoppi ng sérvers processi ng); he responses fromthe fare

shoppi r§ < &/ ant Oonly el ke ici@org B FEXW '%mptzﬁhat SHEGWEREHORBNE { o

process theofassprang theldnteé Efen®\(ShdR @é’ldc@B' Slolyckizb Rebuésts BRI nt ed
out that thg vap?i ous bl ocﬁl?sn shown x\é;]h Fig % %S p(ﬁﬁ b;%?} rgglrjes?ant 15

oper at i ons PERFESFRYaGATdNG to éfsep%ﬁ#%eé'%duteﬁén 5@5@@ é‘ﬁdéﬂ*e B%Wﬁr@'ﬁé’r TENsgisam

i nstructi orgnis tﬁé‘@ta@fngrf@élfﬂy@a?rb%h@ﬁ&ﬁ§§§@él% fé‘%efn%W@er%?étéd QBn§ehﬂoﬁ§ affic
generation subsystem 24, in cooperation wt dge nodel

(t r ansf or m@f¢ drPPPag é’§f0r%>@§@ltﬁeﬁ if the agpust erQ?d‘efaﬁeq Héﬁ'ﬁdi’@f geend exceeds

t ransf s mathORTit MRBASS tbexebDES ORI Elo RFGRERAMOI TES iUk leRBSpRS.©
considered to be stored in or on sone suitable conputer-readabl e nedi um
such as 20 fixed or renovable di sk and/or fixed or renovabl e sem conduct or
Menory or nefd &emphLlsd 0a8e BoRddrhs Yerfdi@idd 8hératioBSINRIIRAGLER ofWASHET em
24. AIternatlver, the ‘'vari ous bl ocks shown in Figures 2, 4 and 6 can be
viewed as i#dlie8onnect ed hardware el enents that are confi gur ed to carry out
the specified functions in cooperation with the know edge nodel

(transformation rules, execution rules) stored in the business
transf gf mat'“iséH@edaﬁh%%“%(remrfeéjrtﬁd"ﬁr@'é‘l%ﬁ a chntZer ) i @dopi @c%%ol%amw n

Figures 2, sérv@d%dorﬁ5 |t§Q/0et§)%oMéleWﬂQ s"é’i’vu@@'rﬁﬁe@ u§@rﬂi"a”ﬁéwf|yﬂodifct &O@Fpﬂﬂb%nr%ogr am
instructions and i nterconnected hardware el enents. Further, each

product i on SYgiem {1¢-yRefgrenceJgithig feqeid £3ry beemadhi 19 zﬂ%"%ﬂ@dﬁl Hyiss&jlar & 30
14 and 18 Ga(erafebpdids iomy@eant ed using one or co-located or distributed
data processing platforns executing conputer program code. |In sone

enbodi ments all of this functionality nmay be inplemented on a single data

pr ocessikng gkf&k bBERhg prodlidord, MeHRAbING HRF6HdEbh GRS LYTtRY FAIRE sD¥teMedn Of
exenpl ary and non-limting exanpl es
to the client airline is" not known precisely. In order to ensure that the client's Web
infrastructure will be able to process the amount of data returned by the faring system
10, the client desires to test its own service (for new product X) before opening it in
production. Assume also that the client does not wish to perform its operational
30  validation manually, and needs an existing source of traffic to simulate the new traffic

and to verify the operational stability of the client's Web infrastructure.

In this scenario it is possible to provide the client 22' with private access to the traffic
generation subsystem 24 of the staging facility 16. Having achieved the private access,
35 theclient 22' sends traffic (e.g., pre-recorded traffic transactions, duplicated traffic

and/or traffic obtained by the client 22' by whatever means) that is directed to the traffic



35a full and informative description of the exenplary enbodi nents of this
I nvention. However, various nodifications and adaptati ons may becone

appar ent wo 20teaEe783ki | | ed WD 2012/ 016782PCT/ EP2011/ 06126%9/FEPZ01i1 /06145
relevant arts in view of the foregoing gegscription, when read in
conjunction with the acconpanying drawi ngs and the appended clains. As but

one exanpl %enér'&ﬂoh'%%b@ stebh®4 (BX Ny aTh@ﬁra@ﬁBJhé’ﬂJaﬁQForﬁ%B'|H%c§bf§ia‘ﬁ€b with
ed b
architectures nay be attenp hose skilled in the art. However, all

such and sib§singss W@J@:ﬁf@m@éﬂ?%ﬁt@r%‘? 'ntdﬁ@bﬁé%ﬁﬂ%éraﬁw TPH¥xsthat i weprlied io jq |
still fall qdiry @s&éﬁ‘?fa'?&@ﬁ’@ppﬁﬁg $¥6er8MBOMI tHRNLSe He Bdinest MURGbIntionEWrd her ,

the various nanes used for the described system conponents (e.g
product i on Seietedi oyimpigragntniEprsaeian F‘)‘?SSQ%ﬁeth%%’ﬁﬁ"r‘ldO B¢ W §§"V'C?rt8f kg ¢

gener at kon | SURHEt MheChifline AfchtPot. THE Gﬁ‘ﬁ’)‘ﬁ@' of ﬂw@%rb's’ﬁbbbm@ ddvaiy1d %Spect
as these various st)(stem 10 conponents may i denti sui tabl e

names. For SEREAAYERIY falened st 1 &Ny &138icalo; tha aérlJB%95?@@224@@%’0/(?”1?@“?93”& red

to, wthoutgligntl 25 Rkt BENRILAAIrddtsuchie ribf Rfthe %cﬁﬁwlaam;roaf tHelntempgerﬂs,e th
shadow traffic transformati on system as two non-limting exanple

15Fur t her, cPpiuseion Witthéhey fsingcsvatasd 10hdhat ise thes &atic gansr U@énﬁﬂbéﬁ}em 24

enbodi ment Yehsrall tHel FBIé\%‘F\t tt:%n@éﬂt%n@'én'd' P@ss%@stﬁéﬁhaw Hy "s%'gﬁ{gegyé@é’rﬁpﬁaﬁees
but can be used for nak |nfg ot her types of reservations (e.g., train, bus,
PG

aut onoBP| e shaRRiRY serers, )8 PLPIOSESSHRG: e-rhe§6$%)”§ﬁs frA@ the Zra/588PRINY BeIFetFatd ous

non- i m ti nge A arIRAINBIRE Yiierd @28 FRRATRE Sbiafto phdce sk W& BhiaOthIrdm iwsed to
advant age without the corresponding use of other features. As such, the

foregoi ng A¥EaRERtiopal eHeaion- be considered as nerely illustrative of the
principles, teachings and exenplary enbodi nents of this invention, and not

inlimtation thereof. WD 2012/016782PCT/EP2011/061459 18 CLAI M5
It is pointed out that the various blocks shown in Figures 2, 4 and 6 can represent

15 operations carried out in response to the execution of computer program instructions
by one or more data processors that form a part of the traffic generation subsystem 24,
in cooperation with the knowledge model (transformation rules, execution rules) stored
in the business transformations database 26. These computer program instructions are
considered to be stored in or on some suitable computer-readable medium, such as

20  fixed or removable disk and/or fixed or removable semiconductor memory or
memories, which form a part of the traffic generation subsystem 24. Alternatively, the
various blocks shown in Figures 2, 4 and 6 can be viewed as interconnected hardware
elements that are configured to carry out the specified functions in cooperation with the
knowledge model (transformation rules, execution rules) stored in the business

25 transformations database 26. Alternatively, the various blocks shown in Figures 2, 4
and 6 can be viewed as being a combination of computer program instructions and

interconnected hardware elements.

Further, each of the production facility 12, staging facility 16 and fare shopping servers
30 14 and 18 can each be implemented using one or co-located or distributed data
processing platforms executing computer program code. In some embodiments all of

this functionality may be implemented on a single data processing platform.

The foregoing description has provided by way of exemplary and non-limiting examples
35 a full and informative description of the exemplary embodiments of this invention.

However, various modifications and adaptations may become apparent to those skilled



1. A method for generating sinmulation data perforned by a faring conputer
system having a production facility conprising at | east one fare shopping
server, awoRostmgisag facility conprising at | east one fa&ce/Erhaposrgd server,
and an entry point for conducting bi-diggctional comunications wth

cust oner devices, characterized in that the nmethod conpri ses:

receiving g, Er%qI'é%%ntfér%”havleSW%f %@Q‘Bréégfﬁpl&e%ﬁnﬁi%w wReRteddnR cBﬁJruh&%nC\ﬁimJUt er
system 10- sending the request to the fare sho ng server of

product i on th&@¢qomppnyigs dﬁ%@@%gn%@emem%d@@sa% PHE PR XS, éh? éﬁe of

subsyst em tfpadr é‘nﬂﬁél‘soraetﬁlﬂ\r/élerﬂffahrh‘@ ?&t@&' Q&hft&ﬁur{aé tifay be attemptéd tbgethE)@é:e' ved
request is determ ned be one sui use in generati ng

si mul at i on SEedn He %tHQi’bevéf qllegpioh Wes'?‘d@remf’ﬁ'a?ﬁt@%é’f thsy tqaplalngg 8F it i on

rules and jdanfisPmnastif el vﬂfhlrﬁt’ﬁ@%%bé)&tﬁé’bﬁr%oélh%rn%dof'tmsﬁwéh'ﬂlcﬁ‘ﬁ dat abase, the
set of transformation rules conprising at | east one of data mapping rul es,

valuation rules, distribution rules and relation rules; the set of

execut i on TghRsr, COBPYARRY naheseasdd 95e 1 dRemag swtleﬁfs Bpoh&eY! gL on
rul es. nmodi fyi ng. the recei ved request af the traffic generation

subsyst em |pﬁ0d2@3%rtoFa§@ichSKﬂ9'ﬂ"E fa@dityt faieasthoppiBd r §eeK(®): cHalfe e I8PCTRERSt one
nodi fied rgygatem,aié) are not mt@rﬁﬁ@'t@getllhﬁm@tm bﬁ??ésp@&eam%é VEfbUseq4RH '[20

the fare shoppi ng server of the staging facil pr ocessi naﬁﬁ
The net!Aod ca8PCACEISaMAY 1be W@@It'@eg. byad 2y ﬁﬁ'ﬁ?}@'ﬁ@%‘l’% Ry eiamrle HATG el ds

and associ ﬁé’raﬁb@%@b@{f@ie%% %Lﬁid%@%\%@reﬁr@%m&té@%‘ M%né%ﬁlﬂﬁ% altuifidre
nodi fi ed 25request. . The method as in claim1, where a valuation rule

specifies &”N'@lonoF”'T |0éIQfsat éh%’é’V‘ﬁ ialiet ERnsforrgtiom sYRisA. fa dve é&&ﬁ‘é@ﬂ'“%ﬁwd a
value to b%xa.%?@sf or each inserted field. 4. The nmethod as in claim
3, where a distribution rule specifies a frequency at which a particul ar
value froma valuation rule is used when generating nodified 30requests.

15 Further, it should be appreciated that the use of the exemplary embodiments is not
limited to only airline reservation-related purposes, but can be used for making other

types of reservations (e.g., train, bus, automobile, hotel, etc.)

Furthermore, some of the features of the various non-limiting and exemplary
20 embodiments of this invention may be used to advantage without the corresponding
use of other features. As such, the foregoing description should be considered as
merely illustrative of the principles, teachings and exemplary embodiments of this

invention, and not in limitation thereof.



5. The method of claim1l1l, where the relation rule specifies an effect of
one value of a field in the nodified request on a value of at |east one
ot her fi ew0.2012/01682 The nmethod as in claim1l, where thePComP2019/05145%
specifies a nunber of nodified requests;§o be generated from one received
request. WO 2012/016782PCT/ EP2011/ 061459 19 7. The nethod of claim§6,
where the regulation rule specifies acpafigum nunber of nodified requests
per unit tinme to be sent to the fare Shopping server of the staging

facility 8. The nmethod as in any one of clains 1-7, perforned as a
result of the 5e>Aeﬁ+éttHd?J“fc9fg&%%%mbeéum%%fnwada@a 'p%%ﬁﬁ{&f b9“a$f£’r}hgateorh§@t§?i one
data processor. . The nmethod as in any one of clalns 1-8, "where

fare shoppusmge@ehwg @fprpﬁlech@ﬂ daeitty doswirsingyatpeastexeetare ﬁéormyw Servar, rééquest
f |
or evakua%tdwnfgf£m§f%meﬂusurg;eﬂ %%st”Bﬁ’é frérs%hfo mﬁﬁé's%ﬂ% Fi 5Ya 9k én*ﬂ? ;%i?r{t'fl 00 is

system as inclaim9 e the step of

cont i ngent cgndleptlmgpaﬁwecélen@lrcomwwgw wh@ystomr Agviees. @Oarr@ptetﬂéed hethat

eval uat i on yqf m%ﬁ%d%%ggésal new or nodified functionality, otherw se the
recei ved request is 1gnored 11. A faring conputer system (10)

conprising a prod%ﬁ@ﬂ\d'rmqaﬂ&@lqsf from(a gystemRp FOBPYIGT devicea Ithed‘ﬁ@,nq 9¢@pt$tﬁbpp| ng
server (14)s Stgmstagl ng facility (16) conprising at |east one fare shopping
server (18); and an entry point (20) for conducting bi-directional

15commifi cat i ons s@nding e resysst toribe darsthoepisg deiMet of thenprioduetion; faelityifar t hat

the stagi ng,@agkihl t¥dWd B8 &REREhS&EHon subsystem that forms a part of the staging
facility;
- if the received request is determined to be one suitable for use in generating
the simulation data, selecting at least one rule from a set of transformation rules and
15 from a set of execution rules stored in a rules database, the set of transformation rules
comprising at least one of data mapping rules, valuation rules, distribution rules and
relation rules; the set of execution rules comprising at least one of looping rules and
regulation rules.
- modifying the received request at the traffic generation subsystem in
20  accordance with the at least one rule to create at least one modified request; and
- sending the at least one modified request to the fare shopping server of the
staging facility for processing.
2. The method as in claim 1, where a data mapping rule specifies which fields
and associated field values are copied from the received request to the modified
25 request.
3. The method as in claim 1, where a valuation rule specifies a list of fields to be
inserted into the modified request and a value to be used for each inserted field.
4. The method as in claim 3, where a distribution rule specifies a frequency at
which a particular value from a valuation rule is used when generating modified
30  requests.
5. The method of claim 1, where the relation rule specifies an effect of one value
of a field in the modified request on a value of at least one other field.
6. The method as in claim 1, where the looping rule specifies a number of

modified requests to be generated from one received request.



a database (26) storing transformation rules and execution rules; and

a traffic generation subsystem (24) configured to receive a request via the
entry poiwO 20r2ams8ke custonmer device, to determne if tReTEPe@EIIWedSY equest
is one 20 suitable for use in generating sinulation data for the fare
shoppi ng server of the staging systemand, if so, to nodify the received

request in agcor @ﬂ@%t%&&&éum'@%ﬁaré’t’ﬂ% rdéﬂlé’tldnq'h%'@%gﬁegé?ﬁﬁxh'ﬂﬁn dgkaease to

create at |east one nodified request to sen | east one nodified
request t o of medifigd sequestineiging dimesio tzﬁsqnhé) giedgieriopaiopIseiver poinestaginegs si ng.
2512. The fahiing conputer system of the preceding claimconprising conputer

mean arranged tor inplenmenting the nethod of any of the clains 1 to 10.
8. The method as in any one of claims 1-7, performed as a result of the

5  execution of computer software instructions by at least one data processor.

9. The method as in any one of claims 1-8, where the fare shopping server of the
staging facility processes the modified request for evaluating a potential new or
modified functionality of the faring system.

10. The method as in claim 9, where the step of modifying is contingent on a

10 particular received request being relevant to the evaluation of the potential new or
modified functionality, otherwise the received request is ignored.

11. A faring computer system (10) comprising a production facility (12) comprising
at least one fare shopping server (14), a staging facility (16) comprising at least one
fare shopping server (18), and an entry point (20) for conducting bi-directional

15 communications with at least one customers device, characterized in that the staging
facility further comprises:
- a database (26) storing transformation rules and execution rules; and
- a ftraffic generation subsystem (24) configured to receive a request via the
entry point from the customer device, to determine if the received request is one
20 suitable for use in generating simulation data for the fare shopping server of the staging
system and, if so, to modify the received request in accordance with at least one rule
retrieved from the database to create at least one modified request, and to send the at
least one modified request to the fare shopping server of the staging facility for
processing.
25 12. The faring computer system of the preceding claim comprising computer

mean arranged for implementing the method of any of the claims 1 to 10.



