;e3e\ X: 6pTn| k27 August 2002 Il 1111 APPARATUS ~ METHOD FOR DATA CONVERSI ON
*166166* AND LOAD BALANCI NG I N A COWUTER NETWORK FI ELD QF 'I;HE %I ON 5
The present invention relates to an apparatus and nethod f o/ ey

convers ﬁm nd for |oad bal anC| ng between nmachines in a conput er

net wor k OF TH ENT terl reservatl on system
(CRS) tra ronall'y has é nBﬁt %éﬁ% ONt 1 avel agent s

or other per®ffis to book MHLQ@PW%NSACQMP&THBM&%| es may
interface their conputer systenms with a CRS in order to make information
concerning their services avail abl EIBRD:OF BHEGREENEION exanpl e, a hot el
conpany mry interface [ en a

per son bgg ks an airli E%J$%%§§%¥%ﬁa%€%§%g&%&%n&g@ R e&@ﬁﬁﬂ%’”
reservation throwghvetsire of dmteandelbma%alahﬁnmw@nwpmmm a/cqnmgteanemmml ex
protocol for identifying and tran: Iid B I npani es desiring to
interface their conputer syste may find it
difficult or expen5| vAcbmpmed;esd:an syswmsy trsiytmalmxasprowdﬁbmmdat e the
conpl ex protocol of ua na scour, r ani es
From &t or  aci ng DRERPRS TR e Bl asbls B St RS ok e e
avai | abl e10i nf or medtheBordfhnits tay hdrfatethipeompulensyatisis MtEﬁCRSUtStblﬁéf&dS fhake

interfacing their, uter s with a aI ut ed t hrough
servers (or ot her‘nfﬁ’é‘%‘%‘é@f" ‘H@g‘ﬂ’é ‘ﬁﬁ%‘{%ﬁeﬁ’ﬁéh@%sp%é %5‘ %lffer ent
servers are as ﬁ' gua@gady%apgﬁtbﬂfw italrese@uﬁb@éyetreﬁl vAthth GIEY 361t wﬁfﬁ Hpek R Bdks
custoners, each custoner bejng t ca royte rough o one server.
Therefore, if 25 #RLNNCIEseD é?‘mog?:%ﬁb"sm%‘ﬁ?"dﬁ#‘f’ gﬂtﬁﬂese ?‘Qﬂtgr@%{%hotgf H&Ccust omrer
i s unavail abl e unkfworit. he server can be brought back into operation or back
on-line. Accordingly, a _need exists for data conyer |on and for | oad

bal anci ngéaccess to aCRRsb@Icalls ¥iep coppistRratoc] &on mém §lerys Hif

| NVENTI ON 30 An appe'cahpthics Qbksringit@hiter fabd theid dwlpmree@aenhs Wwill/ £0R§ QRer&fOra ViRt S
nmessage formats. The apparatus receives g}r; &‘g nessage in a yarjable
rg ﬂltcfr

field format and frddifts ‘F‘l‘lb%r eeansive (pendify SEipsde 2 epBmPEfite nessage.

The apparat us ass:eﬂFieﬁgmmomhmts MRS S@g8on hay diﬁoomg*s‘dﬂler cahfpahid@fisth 2002
having nmultiple fields defined by a fixed for s .data fromthe

i nput nmessage t o ‘SHEEIERAF PmEPESSYFAMS Wt bERIN 1%&%157@1& %5@5‘& infpmatign
identifiem data tywP@snehvod®et hod consistent with the present invention
provi des for conputer_inpl enmented nessage format conversi on The net hod

recei ves an i nput nes%'h‘tj‘é‘t‘i"ﬁCQSt@nV&W%?lég?‘P‘éF‘H“H“E?F%E@méWH PEBRE% i es data
types for each fi I@kn?frm&éaembmmtew&ew%qermldaﬁlegyﬁ:ﬁtammgmmlm an out put

)

nmessage havi ng nu t|p e fields defined fixed format, and it naps data
fromthe input mé&sgly.dHtecEmbierversatr *13?16‘}36@ P‘i‘i“@ﬁéc‘ﬁm{ft‘mﬁﬁé‘%ﬁ’g’é y$hesed on
the identified d%ﬁoﬂl&@%ﬁch chSoREH defng Ride@Mhrédph bl ohSBMNENGRerblee, if

acconpanyj ng drawi ngs are incorporated in and constitute a part_of this
speci fi cati on andt a‘ﬁﬁﬁ%??@ﬂ%ﬁﬁﬁ“‘?ﬁ@ab%ﬁ tothesystorasyiy ‘HPYP“PW%“’&HI%H?"&%%

and principl es ofcah BEbronptebick fio opfePatibh 6r BAEIRNA-THES |
Accordingly, a need exists for data conversion and for load balancing access to a
CRS or other computer network.
UMMARY OF THE ENTION
30 An apparatus consistent with the present invention converts message formats.
The apparatus receives an input message in a variable field format and identifies data

types for each field of the input message. The apparatus assembles an output message
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FIG 1 is a diagram of an exenplary conputer network in which systens 15
consistent with the present invention may be inplenented including nultiple
CRS's; FIG 2 is a diagram of an exenplary apparatus for perform ng data
conversion; -2 27 August 2002 FIG 3 is a data structure gizggllrgarp
representing an exanple of a correlation between a variabl e“fi Ys &i08gocol
and a fixed field protocol; FIG 4 is a flow chart of a process for

per form ng dhavang onliéple ifiekdst defined byas ifixistl dofmat] anditomapsoHate drem ftha daputi el d

b anci ng;  Fresstat RubeRR R rROpERT pRs e AR Rebfie B R 10 ' O

interface w th sepvefethtdC Bbmesgemewithr the Ngrekéh@dinheltdAC prgided nfbr FEdmpufer- s a
flow chart of a process for server nmachines performng | oad bal ancing to
i nterface w implemented message Hormat conyveptqm Themethasbracpiveonn mpat mepyagaithy

det ai | ed desgriRtl ' | nanyl L, NgsS.
Wi e the doitls R84 Tt ind EGRELER 8L for sl RAGRPERTRBMEESRY T JO2,
possi bl e, anthetHodngssmbiey ddeowpoie niegsalph ehawinpo eubtipié Sficddss defideld bwi 4 Hixed
departing frgmthe spirit and scope of the invention., T(Eg, L}gl J ot¥\l/i ng

detai | ed destrmahiad Goeapsia fuon} the InpphBesiIge e ispFeifieh dedsdn PROURMpe of
the i nventiop,i j : clainms and their equivalents. FIG
1is a di agrglﬁ]g%gggélgegég&}g%g%%éeﬂws%m including multiple CRS' s. CRS' s
are networks permtting access to, for exanple, travel-related information

for maki ﬂger eservations OfaRR]%?"JiH&glP&f(ﬁﬁ (512 .MN(an CRS s may use

and provi ot her 20 typeSTor ot att om, —depentr 1y upé‘!. the conputer
systems interface¢hatddndaRnl drabigs 6RSIn8srpbRfed f MdNGnkPteds pRS Df thi€ DY
the CRS. CRS' s are also referred to as conputer reservation systens or
central resepRresificoion grd, dogsther avith the gessniption rexplasthefadvamdagesgheé pricrsles ar e
of ten referre€ tQ as ﬁ’laqbﬁ}!ée (g{i strisbuti on systens. The term "conputerized
reservation g @Fél?ﬁﬁg P BBI&Vi ati on "CRS' are i ntended to enconpass
conputerized 25 rgH@r vat iaOia 6fMan ex@MplakeicomBaRf RtwdiR i Ywhiehyste@st r al
reservation systens, and gl obal distribution systens. Exanples of CRS s

i ncl ude 1hoseonsirnh vs@tga the, prepet iRygnHen may be implemented including multiple CRS's;

FIG. 2 is a diagram of an exemplary apparatus for performing data conversion;




trademar ks and conpani es: SABRE; AMADEUS; WORLDSPAN, SYSTEM ONE; APOLLG,
GEM | ~I; GALILEGQ and AXESS. Network 100 illustrates how cuystoners r
service providers may be |inked 30 together through a CRS ¥I2AUgUsi22 o
exanpl e, custoner nmachines 101 and 102 may represent nachi nes |ocat ed at
particul ar corporations or other entities for providing -3 27 August 2002
travel -rel ated and ot H8G. Xiendate stonctuny disgiamm reprssqptingan esemple ofndorrelptionCust oner
machi nes 101 and Eﬁi;f a frane relay 103 and
a router 104 to aﬂés?‘é?e?}er%ﬁ% t?eﬁieé ?{m@ ﬂ%ﬁﬂe@%ﬁ&éggw des for routing of a
protocol over frane rdl@y4ii@dlovehar efngraesfapedorningaticomvetsivn. frohr avudatie! ays
and routers are k n the_art rver. 5 machi ne 105 provi des necessary

i nteraction bet V\e{eaﬁx\?wgcﬂlt??%?deﬁ é‘ﬁg?%?’?é’r machi nes and a CRS, for exanple,
CRS 126. S&rver machi G106 aidigiapifamedeyhpiant ppirataedr pdifotmigh load biin¢mp;s al
data router (UDR) 106 net wor k 0. UDR 10 ncl ude_severa

servers, as expl ai ned fﬁ& %\ﬁ/?%f’ﬁ'r"[‘ﬁb? 2RI OrCTé‘ﬁ%PtB%mtg%ﬁfaf*b\“ﬂéﬁv\%r 105
to communi cate W inlctineSpplorhidg 14 BMdethg; 4ld CRS 126. Network 110 may
represent a private network such as the Societe Internationale

Tel ecomuni cat i ons AeridHalFpdgwsh ‘(‘S‘Pf‘PR,mcﬁsétf%F‘lXe” npgehiggs PR farpang Ipgddialenging  UDR
106 with a front gngkesc0RBEaehent Michitthi ch provides an interface to a CRS
112. CRS's usually include a front end [Brocessor whi ch are known mai nfrane
conponent 40 provi ding functionality } he CRS with a networ K.
Customer 15 machi nes Hgl fﬁﬂq'lr%%taﬂaydeﬁ!rﬁﬁorpﬁ TR G 8 &b a&Bxlﬂﬁz{n

126 through UDR 106. Therefore, when a person at custoner machi ne }_{

102 desires to, f@eEvinganphil thedeskintion imglides ermﬁ%&n?@gm%@thwméﬁd@%%ss
other types of i nfQLER{OMA BarfpB M UeGRtld R\Re édxﬂ?)&n&e’ﬁts%éstcﬁ@d'vﬁm@&’: dbabiggn

the various el enents between the custoner machi ne and or 126. 20 In
addi tion, networ kframdherpaisit pngkseoreHE the dnvaition. ag%ﬁilowm&éﬁw@% dwmmw@ﬂ@s 292 or

126. In pasti cul afmitMetiRhion] HhtdiBYnd ga&&roff%%vemioqqsadeﬂm ik ddAd)
113 connected to travel agent machines 114 and 115. Travel agent machi nes
114 and 115, if | seddheiteqsivaleniaas, may al so be linked into CRS 112 or 126,

whi ch t k 0
[ uhi ch cace net wor k 4801 BN ALAIACRA BB R Sod b b g R

i nternational telephone or co ravel agent
machi nes and LANsCBS's atemgtiiorks penntiing pacess (3, ﬁéﬁxwpptimeb‘s’wlaéﬂd infarmatierefor
providers may al sofhRcd b 0Bl Bu oAb ad ERERTL 9L and B4R de
such information by 1nterf Faam ng service provider machi nes (or ot her

conput er 2fst ens) typesofinformption, denendipgunomthe rompyter systaminteriered vk apatiqular 11,
UDR 120, which mbR'S%th@%ox?ﬁH&{&Lesﬁﬁl%‘ﬁ?ﬁﬁm efBsal e rhgt A as%ﬁmatges
data 30 conversion to Interface the conputer systens of service provid

machi nes 124 and 188Vvaiion Bystems opeairgaeservatiandy tgmsCRaEurepean mm@wmé@wm}e
service provide i i) ace with
TR 106 b RS 126 Ay SR iRl & glopd Bnfitlinl oy SHAS TR orilepicee
exanple, for conveqswﬂtgnnm&gaéthpnbluewlpnm arg leteeﬂeﬂmmempaqs@nmumnz@éd

f or mat ing it R

el ect ronlrr?gl ly wi tﬁa%%kés%mt&%ﬁg@s r&hbﬁj%é %13? pr ot ocag expf aa}“}le
bel ow, based on asglphalidisbribetifri sybtdnmgbs OfiﬂRﬁéﬁtmd@EQl%e kx}cpflnd)althqfolb}mn&t e
usi ng the Edifact

op;arat| ng CRS S \/\/rﬁ{%e%ﬁ;kt%(g{l \Mt}é&ost her cérrputer sf}{sa?%tns to t%T%&g@?ﬁ{/glsves

nmeking it cost - ef APOLLOGEMING GALSLE@and AFESSer systens to interface with
data in the Edifact pr col (Si O r 10
converting fromthe Edﬁ% %IBQQ‘%@E § cus?rgers% ?%Bngﬂtovﬁgs%%gv‘fg}kg&\il des an
advant age 3f r edumga@erehqoegl&ecmmxarm fior e:eampm; wisoerepmachindet0land di2eay

conpany to interface its ste ri son.to

G roetly i th dat SR radRbR jegied RoRateBile YorohrBotmsp oo Bl Plien, i ¢
t he present invention, converts data in the Edifact protocol to a fixed
format nmessage. The availability of informatBon in a fixed format 15
nmessage, rather than having to interface directly with data in the Edifact
protocol, significantly reduces the conplexity of interfacing conputer
systens with the CRS. Interfacing other conputer systens wth a CRS
increases the information available through the CRS and hence may i ncrease
t he useful ness of the network including the CRS and the systens interfacing
it.




20 FIG 2 is a diagramof a data converter 201 for perform ng conversi on of
data. This conversion nmay he perforned, for exanple, in U ei(ﬁ@wnn
112 and service provider machines 124 and 125 shown in Fl G

FIG 2, the conversion generally occurs between a client machl ne 207 and
server machine 204. Cient machine 207 interfaces with a pluralj

termnals 208, 20Wveliplatedans other Feé‘fﬁ?"s%ﬂ}?’h‘if’l'ﬂ"ﬁ%‘%wnﬂﬁ’y Cugtprerduas n%/sflg;
exanpl e, a conputgg 16yt ?ymcai lﬁteﬁs‘cwm R i%éil%ra 16PinaDr6UIR1104 toS8kNbCE
provi der machi ne 125, provi travel -re at ed serV| ces or access to other
i nformation, and m@hm h@ﬂ sRoztcs?Mzmndeaﬁm romting ofeyproteqol weﬁnm%r@hpm‘bﬁor

termnalsfor us ,
client machine. Jx&adﬁg%ﬁrﬁ@ﬂcfﬁﬁj {I,EE%F%%%Q&'&&% eﬁss%élég@lé%@g an'éﬂpossi bly
anot her nex wor k Zﬁ@hmAllwepmadesmedessarydntemctmﬁ betweendhd Wim &6 tustomer madchéreé acle
directly with a CR&B%% j %tﬁﬁ dashed line. Data converter 201

i ncl udes a conver's %rr?éfrﬂpe interfacing a function library 202 for _8$.
27 August 2002 retri eSemve nphine 005l iatypsdiytianfeed throagh Dmtvessal dmrrbﬂéxs(UD(Rt)
perform ng data c ersion ont e, se nts or field in a
recei ved rressage.l%% ?ﬁeéﬁ?r}(gg@%\]l& %des ‘%ﬁs LTS RISPIARS (ﬁf E‘ﬁl ly use
? kno‘ém pr ot ocol ﬂﬁ%ﬁ@&td@n@@s&&dﬁr detlief§ HStto ((ﬁ{n&ﬁﬁdﬁﬁmlm ad:atsagdrafja&rpwange
or a m'n stratlo rce t ransport r ot oc ndar Vari ous
versions B the eSS Msitirs Ll minmuren agbrhb ey ab st e BOS0GEE | oA ang. UN
st andar ds and t hateERtibraki TeRESHhRGRdatibi m&a&me&qsnhb Mettveﬂk Me@@gsHiong dat a
for travel , banki n%g and industrial purposes. | e of .the Edifact

protocol is expl anfyeeees HPRAQ6 WHPP&\RPW@dEFBEEﬁWEHI Whmewv’idgs A iterase fo (b
herein by referenne; CR8RuMa mbm@@aeﬁontedd%cyss& Which @WichobiY rihiiefeT Book;
I ntroduction to 10 UN EDI FA N%\in 10t h revised i ssue (Qctober 1996)
The term "Edi f act®MPAn; woydiag b‘l"i“b‘ﬁy fog intenfecipgithy CRS B waet™aHy GPePLFon of

the Edifags prot ogsshinds 8 sh@ 102303y dhebb @s@facediviiih oftRf ERSHCR thidudh GDR 206.5€r ver
machi ne 204 processes, for exanple, data formatted according to th% Edi f act

protocol, which i SHeEEfp vdien a@r?‘ﬁ‘ﬁ‘f cusierRs Hwhing F01 ¢5,107 desiresipdpr sxaprle, A2 use

its own protocol EREl-fhRde&RéatRn obdtcEhothdr tRRE6BABAMatBR alcbBmbimbdtipnd Ifnkqd | ent
15 machi ne 207 represents t he conputer %Stem of a service, provider that

does not support FHelitrEhsugh e rrioueleaenisditiern bF CEtpmeped éE GRP L 1ay
format message tojxglient machine 207. Thus, data converter 201 thus may
provide a_nore sinple_interface for client nmachine 207 such that client

machi ne 28% need not amalditioa. netwagk klé)g%ayll?fertfar‘iétr%"(ﬁhiﬂe’ét}n%f“fsé’ﬁ?‘c('ﬁ‘s Berer

protocol. 20 The i f@Fdrtidi0hesalk 119 nia?nﬁé?fi@e a[l@&d?&@iﬁet&&ﬁ@i@i) hecais@ed t
i ncludes variable fields. In_other wor articul ar aP (i) ata my
11 fdafp.a

appear in diff er eltraysl apasmachies bi4agd ll‘llp?or:Ff%Yﬁ e Faphiings| peatids sage,

which is data formifs'feﬁdmﬁ?fﬂﬂfﬁé'hﬂﬂcdtlﬂothﬁ l'f-ﬂbxfl@GtmMﬁh@&é@hetw&l&ﬁlﬁ@m@ie
different types of Edifact nessages and exanples include, but are not

limted to, the fBrawitekn ring hANLP fiyrqugh Rem?e%owb@@a@ée prompiteR network

Avai | abi 1 pdy 25 Regp@nws). Nesstgent tAMiRoRla LAIOKH kRwRegueat nessage
(PROREQ, Profile Response Message (PRORSP)) Reservation Request Message
(RESREQ) and Reser vat i @her Rempasiss ar sevics arpwidersaralsy proyide giommation availablg viaap| e
fiel d message i nctRYes:. dffeRploQiddRich ﬁﬁ’orﬁ‘ﬁﬁdﬁ%'nﬂ&f&&g@eﬂx@éﬁr@ﬂh& nfabihed (or
protocol. Edifact or other variable f nmessages nmay not be of fixed 30
| ength and, depenﬁFﬁﬁQO’é?hut?WéSt@@ﬁ)é2‘l@dB%5 thf%lﬂlsm) 13@to franbendpregessordfl 1 Edi f act

or ot her varlable I iving an
Edi f act 050 ot her Y_Jfé)'RGIZG v@\ﬁéﬁ%ﬁclﬁ@&&ﬁ@%rs algkbﬁmea bEiBY kBr&ffders ne

conversion to interface the computer systems of service provider machines 124 and 125

with the protocol used by CRS 112. Alternatively, service provide machines 124 and
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vari able field nessage cannot necessarily determne that certain data is of
a particular type because of the field in which it exists. In orde 0
understand an Edifact or other variable field nmessage, a med MRSt cally
has to anal yze each segnent of data in the nessage to determ ne the type of
data. A fixed format nessage is a record or other data structure in which

each particul ar fleemay interfRecovith PR pPCIERSZE so that in a stream of data,

for exanple, each field has a certain m‘ﬁ&type of content. Wth data
in a fixed format nessage, therefore, a nmachine need only, far exanple,

count bytes to deter nPaecdnversigs isancfuldfar examplsefor comperting messages ip eratisblsr nat
message, the dat §.j,Qf RGN, Vﬁifﬁ(%ﬁ?o?ﬁ]at' @al{i%@k Gidfet 21 %}vi& ercﬁ:E&e{s‘%b‘L&Emﬂm‘Pc%let on 10
I'C aciTrtl one

or offset in the nessage, S a cus S ease I n processing
t he data &nd nay eleetsanidally witlaa CBS tlet empdoyes tieef Edifadt arotegol, gxplaited below Hasedioh at he

customer were to_an an Edi.fact .ar,other variable field nessage,.

fixed formt nessa i%tﬁefda{n%stsargﬁéqwte C%éﬁqﬁé“g}’ 09?35%%‘51%3}1'39@]#9‘#8f°%°ecglgwh1°€pe of
Edi fact or ot her isakiptdr] & chiliehgt fop@apates operatingCR I whofvant @ afld athel compurat
nmessage is 15 typically defined dependin n..a. ticular Edifaet or other
Var i abte field wauta i AR R r ooy PG o Sty

appl i cation. For jgatde ®ilh Bagin t8d E®fabiprotowal. | Abdtecdnilich SBRMAYEeISI et
structures, one or nore fixed_format rTEss eqs] nn% be defi ned. Aafixed
format médsage n&§vsEINg &P Edifetprniecy Pﬁg‘gﬂﬁ formpe mesgage BPVidss ARIVELRECLhI o
field message dat@usihg bipehbe@nd @he RAEerdideiRovider BESISRABRARFIRY:rAERENd UpON
the size and 20 characteristics of .the nesszgg‘gge. The description of data

fields for the stPuBfersgsten withpCRS 0 ¢amagion Gevitdptadn s FA R peidring on

the type of data AremfoNiglnOsonkikent WithtkedfesertinvestioRavdak Bath B thlefdifag one
fixed format rressacge for all Edifact rressa? wever, that fixed format

....Ho .
message woul d be PrApeghto adiyad format mssegse e 2 %?}ghi“%?nma%@ in & @A Eormatny

Edi fact n@ssages ni3shgd) UtRA itad hiwngad ikdrfed diredtlyf @ieH datOn e PRESS pocspeed
because of its size, 25 Therefore, it, may be nore advant agequs to defined a

fixed format nesdsigdicaly reduggsdhpsopplerity qf)é‘&?rf*\“riég sopppudey systms it s (RS-t en t o

fifteen Edifact 'Iﬁ@ﬁé%ﬂ%%ﬂfe%on%%r EjséRE with b ORE ifBRRSR BR infhinfatiorSavaiiab®N exanpl e
of a data structure 300 illustrating a correlation between s.e?mants of an

Edi fact or ot her Hravghdbs GRS and hgnseaeay dnseeasg e vssfufnsss ol fha meryork igqlnfingdhe 54 30

fixed format ness@@eand Qyhéhd ifleFachiglii N each box represent a known segnent
of an Edi fact nessage, and each box has a predefined length in b¥t es. The
1

linking & the boxes FIG?2 iyqdjpasam ofrdats qopyretes 208 £ PRERMINGEOMEBIRST 4% | i nked

together and a defhigtohveRiondhay@Rpbri¥med, fItRaPIREUDRI1 Db dtWech ERSNPX ador t he
group 1 (GRI) segnent nmeans that the correspondi ng group of three segnents
r

(ODI, TVL, CNX) aFwicesiosideranachingel2¢aph2s shoyn igdiger AestawninFihe- Bex for the
group 2 (GR2) segEBRisidiBRRallytRburd E8ykR b CRMPRARMNIMR Q0P SATEREr nlabithd 2045

repeat ed Client machine 207 interfaces with a plurality of terminals 208, 209, and 210. Client
25 machine 207 may represent, for example, a computer system of a service provider, for
example, service provider machine 125, providing travel-related services or access to
other information, and terminals 208, 209, and 210 may represent computer terminals for
users to interact with the computer system, for example, client machine. Server machine
204 interfaces with a CRS 205 and possibly another network 206. Alternatively, data
30 converter 201 may interface directly with a CRS as shown by the dashed line. Data

converter 201 includes a conversion engine 203 interfacing a function library 202 for

-5.



5 four times. This exanple thus illustrates how variable fields of an

Edi fact or other variable field nessage may be translated into a fjixed
format message so that a systemreading such a nessage knowd ‘}%‘Stt?ﬂ% of
data in each field and its length. Table 1 provides an explanation of each
thee-letter Edifact code in the data structure of FIG 3. TABLE 1 10 code
UNB MSG ORG | S ExghiieRin pGhtulS8stfiva fudioilS\dr seElyid Wr@ﬁxmm&rdomrdlm er change
header nessage headey nessage s t orj.gi nat.i an request details nunber
of units rel at edgeﬁP‘bd&&?‘%ﬁﬁ%‘P??gﬁgqqgﬁd%%@gﬁwé‘?”‘?egfné $®Ete i nformation special
requirements detail s Aidg@tifiaf bove, GREs, dedhlak TRE 209) tyghbkdy hsd a kiidvitprosapduct

i nformati on conne ti n details nessage trailer interchange trailer FIG 4
s a flow chart Bfensd rigd i35 chedidifach fplacsonio,da iperchange o5 AP FBIASORHISER 25th

Edi fact o other tréh%ﬁdr@?fo%cf)!cﬂlsﬂndmﬁ SAg6usaBions ditheditha brddco N & 384 as
Conversion engine 203 (FIG_2) includes a processor for | Ierrentl ng the

conversi on pr oce$eseaRent ariiTévnd §iNshndags endithgidifees protocpldp !ésreFl &enerally o3
scripts, from fupgtdgRy &altmmoeﬁoa%k&g rm@&a&smamm&s&a% REOOBIMRE BAife: For
exanpl e, to convert each type of fixéd format nmessage one or more Scripts
may be used to pepfogelis episingdindhacloterangdaspmentywvhighisineappsated heggds By scri pt s,
or .g_ 27 AUQUsk, é%gg ‘;Eﬁlb:lﬂéhﬂé)e? "lgér?@sr?elﬁmlﬁﬁiﬂﬂﬂ Bodk! @by g&ﬁxyto may be

modi fied and rel oa ation to the correspondi ng machi ne
code. Coh¥er si onUéIrT@PIﬁéCI(D@smgs,"d@&m\h@dﬁ@m(@ptsbeatw%mﬂtenm "Bidact"depéndi ng

on the data rece . I r
software functi og\ég‘ﬂj oggég%eéggg?%éj&% ¥Sg°(rﬁn%?1 élf%gfg%g Qto?orqgknglﬁ At ayf)) ch?se
variable fiel d nds®agferencado ElGodrseiver nidcliine 204 mwsr@rmnehgdatﬂefomedi rst
:)regtelo\égls ?2 . Eﬁ“rrfagcl%%rgﬂx%ftéj&lbﬁﬁxf%%b%?d hné}ﬁé é%uﬁ%%séﬂé?ﬁm %iﬁd&?b'o\ﬁ the e¥d' ”9
may determne a hqrxps;wfusc heowmstag:éfd@&s@dtamwptckmemrﬂmdpmmadw%pl@uch as
for exanmpte, req . 10
203 1 eadt a seqnindtiRy feplellni hsebhl:Aghelopl 46 prlyRV B AhoERBRAE, [0,
or identifies t hé\etc)}?ﬁeomj@coualma domverfendOl peqyivens fixed féringl rdGSéast: tyelig@)achiihe
determ nation or f i age, and
it my also i nvo% %%B%Aﬁl%tgg&jvé%rpre lllespll\{aﬁ’é’d&é%?’tnvq\‘g?%alﬁu%%?qﬁgérz%rgﬁoﬁ]functl on
library 202 to amathjed0psuchittatitlent mebisadly wedpmeatalyzoz mbisegeds the Gompler si on
engi ne 203 deter 4 on of that type of data in the 15
correspondi ng fi ;ﬁéga% 0orronthg éHﬁfﬁ,ssage (st ep 404), which is typically

predefi n@d so that i tThe Edifact protocol is in some respects complex because it includes variable

fields. In other words, a particular type of data may appear in different fields depending
upon each particular Edifact message, which is data formatted according to the Edifact
protocol. There are different types of Edifact messages and examples include, but are not
limited to, the following: Availability Request Message (AVLREQ), Availability

25 Response Message (AVLRSP), Profile Request message (PROREQ), Profile Response
Message (PRORSP), Reservation Request Message (RESREQ) and Reservation
Response Message (RESRSP).

In general, a variable field message includes data formatted according to a

variable field protocol. Edifact or other variable field messages may not be of fixed

30 length and, depending on the data to be transmitted, the length of Edifact or other

variable field messages may change. Thus, a machine receiving an Edifact or other
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knows the structure and format of that type of nessage. Conversion engine
203 may al so renove unnecessary protocol information fromthe data (step
405). The protocol information is generally not required i 37 NSt

format nessage, as the size and data type of the fields nmay be predefined
or known. Conversion engi ne 203 assenbles the 20 fixed format nessage and
maps data from t yasiaglgfi Plg@tesa@ge Qatas neagesarily determinedhay covinglatgds of@ partigulesi e ds i n

the fixed formaty P goﬁrﬁéﬁad%%ﬁmrhy%e Cg{,?@g&;n dfeﬁ&m? faE%PbtﬁélJ ly

wi t hout the prot nformation, I1nt for that data
in the fixed forvesblefisld ampesage, @maclﬁﬁemmﬂlam@@b@embsmm@dgméhiw

determnes if th@g&? eftgﬁétergﬁnecha kky%e(}@ | abl e hel d nessage contains nore

segnents or fiel process If so, it may repeat steps
402- 406 t®H process tﬂoﬁﬁdmmembssagaﬁs afneairmlaroﬂ{andzeagtﬂnaumswmgmedms been

.transl ated and the f format mes been assenbl ed, conve

engi ne 203 sendsp”t"ﬁ‘n"él gdlg an’wgé‘i"?gedf%a\??ﬁln areanef, atf’t}coraéxé‘PPlé’rFPChr#&g‘{jn ne
or other conmput ehasaysit@ieRdth a&ttwdfcéﬁmpwﬂaaata inQlTEked foem& Yiebsage, MRifezgnd it
in serialized form The following is exanEy‘ of a correl atlon bet ween an

Edi fact message éwacfanemeﬁdewlx,éqrﬁw%gg% estpfieterping figlds and data types. st o

i[lustrative purRased @it medige, it Ritadbr datix@snén® isiRical P a9 peRiciEpokifordef | ned
for an Edjfact or other variable field nessage. An 10 exanple of an Edifact

message aVai | abi Piatietin fhgawssage whieh fisilitiss ar%}stP@erf easp MHjTRCeSS 3¢ 2pd ygy

AALARES: | EDI +X~~pXui 15@'@&%29&1@&&13%@5@@&&%#&“%3%5& were to analyze an Edifact
UNH+1+AVLREQ 95: 1: | A+57482 MGS+1: 29'

ORG+AA: H ~Q+3159908ker xenjable fieldmagssageni+4: 9% 2: 10' CRI +6: 8*6: 10' 20

CDI +DFW MBJ®  TVL+24124 e fdehyse bl Nﬁs&t@!.cﬁ&éﬁ of@k@&ﬂéﬂfﬁ{ fof ek e SOFW
TVL+1201 1995: 1300+NMBJ* DF\WDL ++++ | UNT+12+1'

UNZ+1+SES- - - 1- - - Bdifapher ofhgr yagiaple ﬁe@m@% h“o%ﬂmi“FP f‘ffaﬁﬁ"éd forpymmesiagsist wel ve
segnent s jsuch asy,faily RenEXBFRaRe otk YR a4 ﬂémkét mvﬁﬁgmzem BN ediaye

mul tiple corrp03|tes each conposite Separated by a "+" synbol. Each, el enent
i nsi de a conposi fida F?&‘}/‘rqgé’Wéb%‘Pfa?ré’HaWP%ﬂa’ appligafigp ofor each Egiface o Athier VPl ai ns

repeating el enenggid nfeb@Ye dRYstBBuRERAE &lfdle BYedFormat mesdd@es may be defined. A
fixed format message may be defined by analyzing the Edifact or other variable field
message data structure for each type of message and may depend upon the size and

20 characteristics of the messages. The description of data fields for the structure of a fixed
format message may change depending on the type of data received or transmitted. It is
possible to define one fixed format message for all Edifact messages. However, that
fixed format message would be large, containing fields that may not be used by many
Edifact messages and potentially adversely affecting processing speed because of its size.

25 Therefore, it may be more advantageous to defined a fixed format message for a group of
Edifact messages, for example, ten to fifteen Bdifact messages for one fixed format
message,

FIG. 3 is an example of a data structure 300 illustrating a correlation between
segments of an Edifact or other variable field message and corresponding fields of a
30 fixed format message. The letters within each box represent a known segment of an

Edifact message, and each box has a predefined length in bytes. The linking of the boxes
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27 August 2002 synbol. The data inside an Edifact or other variable field
nmessage nmay vary depending on the type of nessage and the requi rg‘gw
information. The data in Table 3 shows an exanple of a corlzggﬁ’tﬁﬁ 02
between a fixed format nessage and the first three segments (UNH, L1NB,
M5G) of the Edifact nessage S shown in Table 2. Table 3 provides the data
field definitiondlisimateshowfthe faldseed linked tagetheyandiatdefinitien affebchene.afie munbersi ze of

the data. The other . i i il er. Al data

ftel do may e nufite L BEBEEbEaERbup bR sl ol B Mo Bl B sroper 10

the first el enenthreasephérss (ORIATEL, IONX) areeepeated dincliihay. Theduintet foer iafthebdx " The

data is "UN' and gt r est he field includes three null acters (for

exanpl o, "0") 1t o e G2l sgmen fiepan P e P ptenais pepiens TVEL BERE By Do

used to t];sr m‘hna]E @‘oﬁritiﬁl:cedsl’hisfﬁﬁllﬁigéiﬂilil?astratebﬁ?v'ﬁ Odrlableifields bﬁan@dﬁ'@d% bﬁdtﬁ&Edbl 5

version of the first five fields o i xed forpat nessage shown in Table 3:

" UNOCO! o«ALAREsm@lee’ﬁinmbman:séfﬁf@mraeﬁ?@ﬂ FRrmgt maSEageISo tigh? shdemyt t ached

in asimlar MNRGHinb ¥uddSintEsaBaikdowk Ble pa 3t a0 kin hFRiddhd it By tRPRLRAr i at e

field lengths. 15 TABLE 3 fixed fornatEdi fact se~tnentfi el

| engt hdat aAVRQ URES videspexRrianatioppknasiuthes-lejtgr Bdifact code in the data structure of FIG. 3.

AVRQ UNB. SYNTAXVERNGSI ze: ZAR1AVRQ UNB. | NTAPPTI TLESI ze: 11' AALARES' AVRQ- UNB. |

NTADDRVERSI ONSi ze: S' | EDf AVRQ- LTNB. APPENTTTYTI TLESI ze: 11" ~~XXX AVRQ- | TNB. ADD

RVERS|I ONJi¥ze: 5' | Egedes meaning

AVRQ LINB. DATEGMIGinge: 7' 92k AYBReNB. TI MEGMISI ze: S' 1330" AVRQ UNB. | NTCTLR

EFSi ze: 1S SES0001 ' AVR% slgaBe' @EI?C;ASSCI DSi ze: 15' SES00010001" AVRQ LT1VI 3. FSE

| DSi ze: 15' AVLR'' 27 Au sht bo2 5 10 15

AVRQ UNB. ASSOCCODMSG e: 2 BIMASTRRS SEAIMVSGREFNOS ze: 14' 1' AVRQ- UNH. MSGTYPESI ze: 7

" AVLREQ AVRQ UNH. IBGVERNCGigimatish 8fxeqieiR@etalldH. MSGRLSNOSI ze: 2' 1' AVRQ UNH. CNTLA

GENCYSI zegs3' TA' AV NH. CVieEsRERS ze: 18' 574820' AVRQ- MSG. BUSFUNCCODES ze: 4
1' AVRQ MG MESSF SIF@G%? ﬁ'\‘}é’ 2 WG RESPCODECNTSI ze: 4' 0' AVRQ MG RES

A
PCODE. RESPTYPESI z&: 3' 0' AV EOE '‘RESPTYPESI ze: 3' 0" AVRQ MSG- RESPCODE
. RESPTYPESI ze: 3' 0CRVRQ VSeREmpexeencRdpmens; zo: 3' 0' AVRQ- MSG- RESPCODE. RESP

TYPESI ze: 3' 0' C uSsRr i n~L §etciveegitementd degedls Bal anci ng Load bal anci ng i nvol ves
assi gni ng custoneighrt O ONGriQhatidk bkt Ren¥EIIel 20 perform ng processing for

t he cust rs. Balancing the,cust r_l.oad anong the servers is inportant,
for exanple, to rrg?’%t ain i’g‘fe\lﬁ’r_é?iucflgﬁ’{[ﬁ‘gwgustorrers and avoi d downtine in
whi ch service is GhBvai | apemacctippdstails | s a3 bl ock diagramillustrating how

| oad bal anci ng mayNie accerphgettadler i n
UNZ interchange trailer

25
FIG. 4 is a flow chart of a process 400 for performing conversion between an
Edifact or other variable field message and a fixed format message. Conversion engine
203 (FIG. 2) includes a processor for implementing the conversion process and retrieving
software functions, referred to as scripts, from function library 202 for performing data
30 conversion. For example, to convert each type of fixed format message one or more

scripts may be used to perform the data conversion, An advantage of using scripts, or



25 a CRS or conputer network. Mchine or network S06 interfaces with client
machi ne SO01 through, in this exanple, four servers. These servers |nclude
server S02 servicing customer A, server 503 servicing cust drigkugust B,
server S04 servicing custoners B and C, and server 505 servicing custoners
C and D. Each customer is thus assigned to one or nore servers interfacing
client machi ne SQimilar tdfiwaregiocesingyis that theyriay3e modified adideloaded witheug B server i s
typically assigned to a particular port and constitutes the address of that
server, as shown nwdificBona¥ eiglebrddsyonBing inathidxeis Com@fsiodéAgid 3 nfeflcbpild02 i S
-12 27 August 2002 assigned to port 1000 (p 1000), and the other servers

are assigned in tshyigis £%a Athant UeS@AAL 6h the dath RkdivdalHREY SelecFRBE boreion@ihg
typically includes an elenment, such as a software table or other data

structure, for stsgidiBgoth@ashv LY Bhsioh ad BRI fixkkMRIAA MEBhSs it Blt@ined
below. As shown in FIG 5, servers 502, 503, 504, and 505 contain,

respectively, qu,qﬂgblgﬁe\{(pﬁegs@glgj es SO07, 508, 509, and 510. Bach server may
have a table or other data structure indicating its own |load | evel and the

| oad levels of all ot RelSRLYRIG 4, c'o%@idn%ﬁ%héZWst kel &ath RaifdcPér ERERTP! €,

hOM/any custoners a particular server machine Is currently serviclng.

Using the | oad | gyglyd ﬂl@&@@{éeﬂgpig{lﬁY‘*ch‘rﬂﬁngpfb'ioc?fggfohhaﬁ%'froanaaéké &r'ottler

bal anci ng of custoner processin xanp routing custoners through

the server wth tcpﬁg%tgr Ofkrﬁéﬁﬁgstéep'ﬁﬁ@q It rﬁé&%‘cten&?ee% ObtGhe 3 DRLARUQRAHRY | N

general be acconp usli asslignnen custonersS to servers

hi d the [. le i ' Lol ] b ,
Cust omer s may. b SRR AL fo Ml Rl ol B Al TofFRbP AR 0 O
I f s : b
cerviced Heing. + RS T EEy 8l AR erlif P WYA L MRS RR LoD

| oad | | s. ti . th

|ad, evel s 10 B L B PR HRATRVERT bbb Ry Y

which th i . i I . . i ced

Lot ng the ser ver SNARSHR S I SYALLAR S ol B ATPEliing Preddiot) o
ilability. - . .

xpl af ned above. NPT pons Hon Wik ek 7055 Eiloe bR R RS sckbiio e

AR I o o B L (e

L M 0t URpR OT c a F OHP FRRIS B g

rovesenty for codranane R e e offipe B HARRY oondBhsh SRS hBlee

124 d 125, to i f ith 'S, | d 2. i

achi 2Ced by se(r)vIer%']}gg‘:;)ep@rgézﬂ3 %Iéﬁn péogﬁgcil uzﬁiorelﬁa?logﬁ\?\nmtﬁ% @ﬁl&%ﬁ&@?ﬁhh@?%&@ﬁl{ ingn may

b di icabl t t f i

be used 11 a0 SRghLEh GRSl A o B8 A B IP PP R 5o

501 containe & priSReR YR Rk oy B e B e Srkh,, (RRRerieh B 2 asignipfl n B! N©

501 contains a pr r al ancing

f tion. h i,n Fl 6, t | i 1 i d ! t

s g? \(i elr ;" rr%(ﬁi a; e?v@ﬁh ?Wﬁghﬁs¥ﬁ ﬁq%e%af?é Id%‘?h?lﬁ g“’ﬁ&?‘% ﬁi?ﬁeﬁgﬁpﬁggfdﬁé g%ge Qervi ce
b f th t, ' th t i ' d t 601). Th

i ent nmohi ne. ney BRgHR e REmabe R b R T BEHRER R BRFTaret o whi ch
the custoner is assignped. The.client hi ne det.erm jf .it.received a
res poﬁg e (st e:os 60‘2@%"% ‘ﬁe protop d%'JP’Ii?B‘HO'h %ﬁ%%ﬁ%"@f‘&‘ﬁ Hg&‘?fﬁ%&tﬁt Sé‘tf‘ g tﬁ‘h’g’!e\éer ver
specified in the esxPonse (step 603). 15 O herwise, if it received no
response, the cl i%ﬂ?tﬁ’éﬁ‘?ﬁg‘he sends a "request any server

.9.



nessage" (step 604), The client nmachi ne broadcasts this nessage to the
ports for all servers. FIG 7 is a flow chart of a process Z?O far §§rvers
502-504 to interface with client machi ne 501. Each of the & ¥ 2084t ai ns
a processor and nenory for performng this 20 process. As shown in FIG 7,
each server is in a wait state waiting for a "server request"” nmessage from
a client nmachi ne t hr ofigiversion apirie 02 detgrmirtes {f sedddifadd &) othéd\harinbleHieldanessage
receives a nessage, it determnes if the nmessage is a "request server"
nmessage, meani ng cédidhs rore beginefite br ficddit@proctsd Gtep HEM. 1as, it mayl repeatsespy £02-406
requested service (step 702). If so, the - 14 27 August 2002 server
determnes if it ﬁﬁoéeb@mbsea@gﬁneh@aﬂﬁadss Onvéethe méRagehadiyn basRce anphé fhad by
evaluating its table of server load |evels (step 704). The |oad | evel s may

be stored in tablggaHfdadpd BasliRén 4:Q3BRA! doHRrF6H iBihS2BAndR AR abRBlel hifed O) -
Load |l evel s may constitut'e, for exanple, numerical values indicating how

Many CUStQNErsS a fSehMalssdes tocwlfrcmﬁdcmneserrovﬂepmgmte} fystefi®r RARYR (st W), bRC el ved
the "server request nessage, Is the least |oaded server, It sends a

response to the %k#ﬁﬁ&n RA 6 R0 5e0dimt O the other servers its new | oad

| evel (step 706). e response indicates to the client machine that this

particular server is ayahya0lSis bR’ Gldiioh BewedSh BE Rt ﬁxﬁsq&g%ar.& Diyed

service. |If the server I's not th%h}east 10 [oaded server, themit walits for

anot her "server qgggﬁﬁ&%%ﬁe§ﬁ9&& ﬁk@&n@@%hbihkuhﬂﬁgéﬁﬁ$£¥ﬁg %gi@g%g'rgsa

not a "request server ssage, the server determn

request. any, Ser gk iR AR08u4akAR dbA forsh pB e REUAL bl GRERL Ui 1201 €

containing the o servers evel s sen

response 1o the I j e . . rs its new |l oad
| evel (sﬂ&p 706)Ek%ﬁﬁ%?ﬂﬁﬁghggggggegsﬁgggégghgg"ﬁ%&ﬁ%@§%§¥§those nmessages,
the server determnes if the nessage is an "update other servers | oad

| evel " nessage (step 707). If so, the s Agggzupdates its table with the

ot her servers new |l oad |evels (step 708? waits for another

UNB+UN:1

15 AALARES:IEDI+XXXX:IEDI+920130:1330+SES0001 ++AVRLI+E'
UNH+1+AVLREQ:95:1:1A+57482()'
MGS+1:29
ORG+AA:HDQ+31599253: A0BO+++1+USBQN+4:9*2:10'
CRI+6:8*6:10'

20 ODI+DFW*MBJ'
TVL+24121995:1115+DFW*MBJ+DL++++BCO'
CNX+MIA®
ODI+MBI*DFW'
TVL+12011995:1300+MBJ*DFW+DLA+HBCO'

25 CNX+MIA'
UNT+12+1
UNZ+14+SES---1---1'

The Edifact message shown in Table 2 contains twelve segments such as, for
30 example, UNB and UNH. Each segment may have multiple composites, each composite
separated by a "+" symbol. Each element inside a composite may be separated by a ":"

symbol. If a segment contains repeating elements, they may be separated by a "*"
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nmessage (step 708). Additional servers may join the servers already
servicing a group of custoners. 20 When a server joins the thers 2{@2

be predefined to service a group of custonmers and may broa %{ sage
to the other servers identifying itself and its load level. It then may
performthe processing described above with respect to FIG 7. Wiile the
present inventi osymibaek The data theide an Bdifiction othenvagabld fivld messdge map verfy depeading 15
27 August 200 enbodi nent, many nodifications will be readily apparent to
t hose skill ed i notthetyps éf masugde bl the @qpyited adidrmationi S i nt ended to cover any
adaptations or variations thereof. For exanple, various other conponents
for the el ements shovihe data infiable B)shelvd dnekamiile éf\pedespindurt betvken o fixed d
nmessages and fixed format nessages for data conversion, and nore or fewer

servers for | oadfoltadt afResapandune e thisQdgMént TONH, UBBAMSGY6f the Bdlfatifessagope of
the invention. This invention should be limted only by the clainms and

equi val ens s t her @gfvn i dle 2. XanIBUPrSEdeL MO datY A ddfinitiohdSh Melfirdt Soludin albfg

apparatus for converting message formats, conprising: neans for receiving

an input nessag ewitlpth@of’fﬁ% alﬁtth@séelo@hfé dhi@r TR othePBAREnt Mby betRRhddi b Bigat 2
types for each field of the input nmessage; 5 nmeans for assenbling an out put

nessage having myl; 'P'm&zﬁfﬁéﬂ&nqa%fb'eﬂaﬂtemﬁn@edftbéﬁgnft@rdmed1 gﬁl mgans for

mappi ng data fromthe I nput nmessage to specified fields in the output

nessage based Onextakkple dlenki élérﬁglt ﬁlﬁfu@d&ty Rﬁ%turejhgs a2dat MR ARRAT A% Yfe @i 1@' aiml

wherein the receiving neans I ncludes neans for determning a type of the

I nput nmessage bagaeh HR tt{?:rré‘s‘il 6f thOBéa frohli&ihr8e nuRfard s (rALRIn e/ "9 1 BoRiISa

i ncl udes neans for using the I nput nmessage type to identify the data types.

15 3. Theg appar aﬁ%h%ct&' RN Gt Mo Rk :B'Qﬁbe GRS ¥R IRARS ALQEdiHE tmeTBANS
for receiving protocol information wth

following is a serialized version of the first five fields of fixed format message shown in

Table 3: "UN0O0010AALARES0000IEDIOXXXX0000000". The remaining fields may

be attached in a similar manner by using null termination to obtain the appropriate field

lengths.
15 TABLE 3
fixed format
Edifact segment field length data
AVRQ-UNB.CTRLAGNCYCODE Size: 5 UN'

20 AVRQ-UNB.SYNTAXVERNO Size: 2 T
AVRQ-UNB.INTAPPTITLE Size: 11 'AALARES'
AVRQ-UNB.INTADDRVERSION Size: 5 'IEDI'
AVRQ-UNB.APPENTITYTITLE Size: 11 XXX
AVRQ-UNB.ADDRVERSION Size: § ‘IEDT'

25 AVRQ-UNB.DATEGMT Size: 7 '920130'
AVRQ-UNB.TIMEGMT Size: 5 1330
AVRQ-UNB.INTCTLREF Size: 15 'SES00010001"
AVRQ-UNB.APPASSCID Size: 15 'SES00010001"

AVRQ-UNB.FSEID Size: 15  'AVLRI'

-11 -



data, and the assenbling neans includes neans for renoving protocol

i nformation from 20 the data. 4. The apparatus of claim 1l wherein the

i dentifying nmeans includes neans for downl oadi ng predefi ned 7{AHRIS 42 f or
determ ning the type of the data. -17 27 August 2002 The apparatus of
claim 1l wherein the receiving nmeans includes neans fox receiving the
variable field ne h ccording tq@.Bdi faat protocol. 6, The
apparatus of cl aiﬁﬁemléﬂg%é{:ﬁgl)rgecei Vi ng ngézg's itr?llcl udes neans for

recei ving the varf¥RRANEMSGREFN O ge from a 8&putldri z8d reservation
system 7. The apf¥RQUNHMSGUYPEM 1 wherein She: assenblavagegeans i ncl udes

10 neans for geneAgkb_ _m\}ﬁgﬂqed versiongaf. the fi.§gd format nessage.
oo

-18 27 August 2 or converting a variapble field nessage
into a fi eg for Q@yﬁﬁg%}l sing: a s&er fmchilne; a client

machi ne; and 5 anAYRQAMI.ONTLAGERCYaci ng t he Stdei et ma'tAli ne with the server
machi ne, for convgvkQuEnmesssgeeSrFat s, the sppar@t usisygaghudi ng: nmeans for
recei ving an inpu ' able field forpmat;, neans for

i dentifying data %Vﬁégﬁgtgﬁdgggﬁcﬁ)@% of thesfzﬁputmrreséage; means for
assenbl i ng an out%ﬁQﬁﬁ%@-&@@SﬁWﬁﬁg%l tipl eSizeel ds de®¥'ned 10 by a fi xed
format; aed AVRQ-MSG.RESPCODECNT Size: 4 '0'

AVRQ-MSG-RESPCODE.RESPTYPE Size: 3 0’
AVRQ-MSG-RESPCODE.RESPTYPE Size: 3 '0'
AVRQ-MSG-RESPCODE.RESPTYPE Size: 3 '0'
AVRQ-MSG-RESPCODE.RESPTYPE Size: 3 0!
15 AVRQ-MSG-RESPCODE.RESPTYPE Size: 3 '0'

Clustering Servers for 1.oad Balancing

Load balancing involves assigning customers to one or more servers for
performing processing for the customers. Balancing the customer load among the
20 servers is important, for example, to maintain service to the customers and avoid
downtime in which service is unavailable.
FIG. 5 is a block diagram illustrating how load balancing may be accomplished in
a CRS or computer network., Machine or network 506 interfaces with client machine 501
through, in this example, four servers. These servers include server 502 servicing
25 customer A, server 503 servicing customers A and B, server 504 servicing customers B
and C, and server 505 servicing customers C and D. Each customer is thus assigned to
one or more servers interfacing client machine 501 with machine or network 506. In
addition, each server is typically assigned to a particular port and constitutes the address

of that server, as shown by the exemplary port numbers. For example, server 502 is
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means for mapping data fromthe i nput nessage to specified fields in the
out put nessage based on the identified data types. 9. The system qof Iain18
wherein 15 the receiving nmeans includes neans for detern1n?%ﬁméuﬁﬁﬁg of the
i nput message based on predefined criteria, and the identifying neans

I ncl udes neans for using the input nessage type to identify the data types.

20 10. The syst enssighed:to ol GOVHIDNE), dttheotiics Sepvers afCassipid $n thizekamaistoneans f or
receiving protocol information with the data, and the assenbling neans

i ncl udes means f gyquénBBIPOHIRmBES ! R korvan typloaBiihehtel &¥Rmehf) such?d a ffagasd 2002
the data. 11. The system of claim8 wherein the |dent|fy|ng means i ncl udes

means for downl ogagicRg ok sirit@de, foHEkin® bad letdls B8 51t 3B efsh&plaieg Of the
data. 12. The systemof claim 8 wherein the receiving neans |ncludes nmeans

for receiving thgyar kellodm lﬁﬁbds BSSR96, 56, 554 bS8 eadis ridfectifelfdbdaact
protocol . 10 13. The system of cliaim 8 wheréin' the receiving neans |ncludes

eans for s ecel Vid)g (e sRAHABYE ohd Hlof FIBIIAY 1M A HRS bk Sfhoure

reservati on system e syst em of erern asse I Ng neans

includes 15 mean §xd Lﬁqggﬁég@ n&glaania{: g&h 'kffag of'atl| ?x{ep &r\%ts £R% le{r@fserg?)r ? ;mn?t

message. -20 r-|np nted nessage

conversion nmeth Oﬂ'ldl t% nBF éx%hglg how many customers a particular server machine is currently

servicing. Using the load level information provides for additional load level balancing
of customer processing by, for example, routing customers through the server with the
10 lowest load level.

Therefore, load balancing may in general be accomplished using the assignment
of customers to servers machines and the load level information. In particular, as
mentioned above, customers may be assigned for service to a set of the servers, and each
server may store load levels of each of the servers. Customers may be serviced using the

15 servers to which they are assigned based upon the load levels. In particular, among the
servers to which they assigned, they may be services by the server with the lowest load
level. If the servers to which they are assigned are unavailable, the customers may be
serviced using the servers to which they are temporarily assigned during the
unavailability.

20 Servers 502-505 may represent, for example, the UDRs explained above. With
reference to FIG. 1, client machine 501 may represent server machine 105 or service
provider machines 124 and 125, and customers may represent customer machines 101

and 102, or service provider machines 124 and 125. Machine or network 506 may

-13-



steps of receiving an input nessage in a variable field format; identifying
data types for each field of the input nessage; 5 assenbli an t
nmessage having nmultiple fields defined by a fixed fornat; %E&ﬁg dat a
fromthe input nessage to specified fields in the output nessage based on
the identified data types. 10 16. The nethod of claim15 wherein the

recei ving step i rptesshefietiviri 150, Gontehd protasotil ni n@ombihatot with ORISA 12w ERSTESSage
based on predefined criteria, and the identifying step includes the step of

using the input meesSARS sérydRe5020505 RN bidvie! icexatabla, datd R&iversibi ndcbssaryitsr Met hod
of claim 15 wherein the receiving step includes the step of receiving

protocol i nfor mgisRimetnbdhided f010RE 302, %f‘é%rﬁ&%r@v%?ﬁ@hin@glﬁtaﬁ@125”&' iHEgRet he
step of renoving protocol information fromthe 20 data. 18. The method of

clai m 15 wher ei n“)itnesmsqei% I ROTRUER &ﬁﬁ&%&&é&i% §ér€t9s éyeraq%mgﬁsmng

predefined functions tor determning the type of t 27 August

2002 19. he et hag ialortdhffladiof i BL Rl E o ;gp%%uevao& ut&trﬁﬂvd glages, t he

step of receiving the varl nmessage formatted according to Edi f act
protocol . 20. Theg ﬂﬂﬂm%§1 | ai m 15 wherein the receiving step includes
the step of recel e vari abl e fleld nmessage ftoma conputerized

n
reservali on system g4 4135 AR R0 Gon Lol 2 LS D SBETRSEEDLAAIO Step

i ncl udes the step of generatlng i zed Vers on ornat

message. -22 servers 502-504 performing load balancing. Client machine 501 contains a processor

and memory for performing the load balancing function. As shown in FIG., 6, the client

10 machine sends a "request server" message, indicating that one of the customer machines
needs service by one of the servers to which the customer is assigned (step 601). The
client machine may broadcast the message to the ports of servers to which the customer
is assigned. The client machine determines if it received a response (step 602). If it
received a response, it connects to the server specified in the response (step 603).

15 Otherwise, if it received no response, the client machine sends a “request any server
message" (step 604), The client machine broadcasts this message to the ports for all
servers.

FIG. 7 is a flow chart of a process 700 for servers 502-504 to interface with client
machine 501. Each of the servers contains a processor and memory for performing this

20 process. As shown in FIG. 7, each server is in a wait state waiting for a "server request"
message from a client machine through an assigned port (step 701). When the server
receives a message, it determines if the message is a "request server" message, meaning

that a customer assigned to that particular server requested service (step 702). If so, the
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27 August 2002 22. An apparatus for converting nessage formats, corrpri si ng:
a nenory storing an application program and a processor c pI ed t.0 é
menory, the processor configured under control of the appl a%‘}gb‘ 2;90 gram
to: 5 receive an input nessage formatted according to one of a plurality of
variable field protocols; identify a type of protocol for the input nessage

anong the pl ural i depeedeterinicsiplias the Rhstlopdeatso) whiétfay téQBdoniplistidabp t ypes for
fields of the input nessage; assenble an out put nessage having nultiple

fields defined byevauhtinged thbR dt8drver Iddd 8R6ls B 964)2TRe 192 1Bveld A delRRreddHR UL
nmessage to specified fields in the output nessage based on the identified

data types and th@bles%atsut)r&%s{;eeﬁ@es%e@s@z -98Qkee FES5). tﬁa%@@hﬁw&s%wcl ai m

22 wherein the processor 1Is er configured to: term ne of
the input nessagey éé@l tedehibnetsGhidd B4 ssage
type to identify toﬁ (iajltegﬂltn{é Q%LE% ﬁéé éatgopalﬁaa Y s c#,?% %ﬂ%fﬁg&w% ein the
processor 4s furtégg,r l9%(;“)|nf| gured to: exclude fromthe output nessage
protocol information cluded in the input 20 message. 25. The apparatus of
claim 22 wherein the i3 he u redefi ned
functions for determ E{tﬁégeﬁwﬂhta rece“%? sren% egnﬁeg%lge’ lsqgmﬂ g%ﬁ% SF002 26.
The appar at us of er confl

th
receive the vari algfendﬁarefp(?n?%esglﬁﬁllen?grac?r’;%%g%seg Sé%ﬁlaf)*r% YA Be g fvel
t |. 27. Th f furth
on 1 gured (o 5 rERRI0R Theetaprdmidef PR Rayl e B REPF T ng 1o a

Slash data protocg Iaﬂable for servicing the customer requesting service. If the server is not the least

10 loaded server, then it waits for another "server request” message (step 701).

If the received message was not a "request server" message, the server determines
if the message is a "request any server" message (step 703). If so, the server clears its
table containing the other servers load levels (step 705), and it sends a response to the
client machine and sends to the other servers its new load level (step 706).

15 If the received message is neither of those messages, the server determines if the
message is an "update other servers load level" message (step 707). If so, the server
updates its table with the other servers new load levels (step 708) and waits for another
message (step 708).

Additional servers may join the servers already servicing a group of customers.

20 When a server joins the others, it may be predefined to service a group of customers and
may broadcast a message to the other servers identifying itself and its load level. It then
may perform the processing described above with respect to FIG. 7.

While the present invention has been described in connection with a preferred
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28. The apparatus of claim 22 wherein the processor is further configured
to receive the variable field nmessage froma conputeri zed ervahj

system 29. The apparatus of claim 22 wherein the processo?fggé¥%??@£r
configured to: 10 access a node of a |list based upon the identified type of
protocol; and use functions identified by the node for associating the data
fromthe input membedireentonanyenodifieations wil be realidisappdrent bathosgtskilled imthesitgand 30.
The apparatus of claim 22 wherein the processor is further configured to 15
generate a seri alhizapglioatiorsis mendéd tbloevef anyedaphadionsedr vanesismgkereoB 1For Axanypdd, em f or
converting a variable field nessage into a fixed format nessage,

conpri sing: a sekatis oRettomponedtd fa el eletiehts BeRiimBIG. &niiffadnt gpeaof abrisdle
interfacing the client machine with the server nachine, for converting
message formats, fibldenesdaparand Heed forglathtlbssgpefor@itddoyveddian; addgndaeocpPdriseradrs on
program and a processor a coupled to the nenory, the processor configured

under consrol 25 f@fioadBelaii theiugdd WAhE@ 3SR iR fromAHe scopklof MeGmahtiod0 Aflis
receive an input nmessage formatted according to one of a plurality of

variable field piRt@falstould slantitel ¥nig by #eR1adhs 48 efudarhts fiRfeof he 1 nput message
anong the plurality of variable field protocols and identify data types for
fields of the input nessage; 5 assenble an output nessage having nultiple
fields defined by a fixed format; and associate data fromthe i nput nessage
to specified fields in the output nmessage based on the identified data
types and the identified type of protocol.

-16-



10 32. The system of claim 31 wherein the processor is further configured
to: determne a type of the input nessage based on predefi criteriha, and
use the input nessage type to identify the data types. 33.3$%@88§é§@%10f
claim 31 wherein the processor is further configured to: 15 exclude from

t he out put nessage protocol information included in the input nessage. 34.
The system of cl.gi Cﬁ?ﬁ&ﬁg the processor is further configured to

downl oad predefined functions Tor determning the type of the data. 20 35.
The system of clgin1 1 mhereig theI?rocessor is further configured to

recei ve the varinbl e ¥y2BPHAHLOL CoDLering MEFIEE PR PHPHY 80 an Edi f act
protocol. 36. The apparatus of claim 31 wherein the processor is further
configured to recei v&ERiforLseaivng an ipput pyssageda 3 yanaplsdicid foreptaccor ding to a
Sl ash data protocol. 25 - 25 27 August 2002 37. The system of claim 31
wherei n the processomes prideifying dat yprsfaashdicldridheiarit esseekii abl e fiel d
message froma conputerized reservation system 3 8. The system of claim 31
wher ei n thhe processormepss fPWﬁ?‘i‘é’flm%éth?qt@ﬁF’éﬁfa&%aV@gH’@B'@?sﬁ‘%?}gﬁé@@d@?aa | i st
based upon the identified type of protocol; and use functions identified by
the node for asseddermayanthe data fromthe i nput message to the specified
fields of the output nessage. 39. The system of claim 31 wherein the
processor is further neons foymamihgtdetagronethainput hiessags wrspedificddidlde ovthe orpwf t he
fixed format nmessage. 40. A conputer-inpl enented nmessage format conversion
met hod, conpri simepsagedewd vn thg identificiplata typessage formatted according to one
of a plurality of variable field protocols;

10 2. The apparatus of claim 1 wherein
the receiving means includes means for determining a type of the input message
based on predefined criteria, and
the identifying means includes means for using the input message type to identify
the data types.
15
3. The apparatus of claim 1 wherein
the receiving means includes means for receiving protocol information with the
data, and

the assembling means includes means for removing protocol information from

20 the data.

4. The apparatus of claim 1 wherein the identifying means includes

means for downloading predefined functions for determining the type of the data.

-17-



15 identifying a type of protocol for the input nessage anong the plurality
of variable field protocols and identifying data types for‘;i%lqﬁzagzthe
i nput nessage; assenbling an out put nessage having nultipl% ﬁigV § defined
by a fixed format; and associating data fromthe input nmessage to specified
fields in the output 20 nessage based on the identified data types and the
identified type of protocol. 4]1. Th t.hqd of. cl ai m 40 erein the

recei ving step ifclu a@@ﬁ@#ﬁ&ﬁ?ﬁngHSVng ?mWHgnFWﬁU?dﬁg§sage based on
predefined criteria, and -26 , 27 Augusi 2002 the_identifying step includes
using the input nessd&Ens Ppreceigng @EN‘EQTF’R’? ﬁt%”i‘ém’d%?ﬁ%\f‘?’?ﬁ@g accpuling;ip @3 hod of
claim40 wherein 5 the assenbling step includes excluding fromthe output
nmessage protocolPWHF@rnation i ncluded in the input nmessage. 43. The net hod
of claim 40 wherein the identifying step includes downl oadi ng predefi ned
functions for determining the type of the data. 10 44. The nethod of claim
40 wherein the receiving step includes receiving the variable field nessage
formatt edSaccor dbng tTheappakdisfod clrinpl whaeio the reBivingmeeamssindhadds of cl ai m 40
wherein the receiving step includes receiving the 15 variable field nessage
formatted accordi ng tmeaas BF estividatha vipiabtedichi messh@e fidine compliatedfesaaiom 40
wherein the receiving step includes receiving the variable field nessage
froma conputeri ganr.eservati on system 20 47. The nethod of clai m 40,
further including: accessing a node of a |ist based upon the identified
type of protocol; and

7. The apparatus of claim 1 wherein the assembling means includes

10 means for generating a serialized version of the fixed format message.
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using functions identified by the node for associating the data formthe
i nput nmessage to the specified fields of the output nessa
August 2002g48. The ma!tohod of claim 40 wherein tﬁe assenb??zﬁgA‘éﬁ"ébz@cl udes
generating a serialized version of the fixed format nessage. -28 . A .ALU A
e. A Ay. A h?. AsUe. A R A ?. AA?. Ase. As{,.As,.A[,.AAeA . .E.A2 A. A AT LA
A Asl . A As. As. B p#H?A dybibdYBir\BbiRertin avanable field message into a fixed format message
?V} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca]gca ] c”ha] ca] ca] ca] ca] cafca] ca] ca]gca] caJ cR
a]ca]ca]c“a]ca]c“ ﬂ& aJ ca] caUl ca] ca]ca! D ed#)*k. 3

"6" | wmhc”Y] ca] ca ca?ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a) ca] ca] ca] ca] cMa] ca] J]caljca]cal6"a"r"+++K, ,,.*/001J22V333=4X445b
555627778X9y99| wr nhc“%?%:a‘?]n&?%:a?ca] ca] ca] ca] ca] ca] ca] ca] cal ca]ca]ca] ca]ca]c
a]ca]ca]ca]ca]ca]ca]Aﬁk a caépa ] ca] ca] cal c”a]cal! 9::8$;y;
; ¥ <<) ===3><>>>67?7@Q ﬁﬁgﬁﬁ ! BBBCDpD|mmngb]X]c]ca]ca]ca]c“a]ca]ca]ca]c
a] c™a] ca] gca]ca] ca] ca ca cal.ca al.calcalc cal.ca a ca] ca] ca
Cal pDDYEX PEEESGOA [ | AN BN D B AR HRH S S AU 4] ca ca] cal
ca] cal] ca] ca] ca] ca] ca]ca] cal calc al.cal] ca] ca] ca] ca] ca] ca] ca] ca] ca
CalCal ol Cal FSSSRAFBSURGINEAAPSENNGT [ {4t (113 R o val b1 X
]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c”ta]calcalcalcalcalca cMalcalcalcalcalc
a] ca] ca] ca] ca] ca] ca] ca] ca] R op Egei e AR DIFIRHIR VRS l@lfeiqu Frmmmynnn9oDo
}xsnid_Z] c]]ca]ca]ca]ca]ca]ca]ca]calca]lca]lca]lca]lcal c&cg}]{ga} ca] cal ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] capema} f5]deniifpgs dNp ppradeireeh § iRyt (GBRRRS WWWNX T X
xXytyyy}xsni d_Z] c]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] C‘ET%}O@&%S@‘H‘} WPEGW‘WVL%W‘PBPBWW{WFJ s|dpged} {111}
}0~~(z}xsnid_Z]c]]ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]l
ca] ca] ca]l®a] ca] ca] ca] bap fajdfaimas)asd] ca] ca!l S[j t E. 6v$- gRbe2;
}xsnid_Z]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca] capeap toa reppicedatarrarEde npyimhaesagd to]specalfaddieldajrothg ca) ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] cal /| gManBB' peCz} rstputdnediagt based ethe wipwHied dftetypesa) ca] ca] ca] ca] ca] ca] calc
a)J ca)l ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal zf FR+tx71#v} xsni d_Z]
c]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca]ca] ca] ca]ca! f MR mAs
DL[ } xsni d_Z] c] ] c) ca] Ta syelesadf clainc &vbertiva] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cap?04{Y7!' Y"10%) Y)& ()- +!"10%& ()-
+HAT10%8 NG () - the receiving means includes means for determining a type of the input message

based on predefined criteria, and
the identifying means includes means for using the input message type to identify

the data types.

20 10.  The system of claim 8 wherein
the receiving means includes means for receiving protocol information with the
data, and

the assembling means includes means for removing protocol information from
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+ (" 1094 HH' () - +v" 10 HVHE () - 11" 10% | & (). + 109% () -

+| MAKYZi bC! 109%& () - 109& ()-#10%& ()- 10H 10H 10H&, 8109448 @7-AHebsvd®92()-w P
dEbCI L 109%& ()- 109& ()- 10%& ()-Y Y"109& ()- 109%& ()-f 10%& ()- ?VAEbC L
"109%& ()-y10%& ()-Ss10%& ()-y 109 ()-y10% ()- Lt 10%& ()-VDbCl S- 10% & () -
F10% & ()-"10% & ()- 10 10 109 <10%&' ()-y310% ()-D dEbC

109% & () - f &10% &'“(%d-ata-

11.  The system of claim 8 wherein the identifying means includes

means for downloading predefined functions for determining the type of the data.

5
12.  The system of claim 8 wherein the receiving means includes
means for receiving the variable field message formatted according to Edifact
protocol.
10 13.  The system of claim 8 wherein the receiving means includes
means for receiving the variable field message from a computerized reservation
system.
14.  The system of claim 8 wherein the assembling means includes
15 means for generating a serialized version of the fixed format message.
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y10% & ()- S10% & ()-f  10% & ()-
109% & ()-edaBbCl ff109% & ()-f&L0% & ()-yz10% & ()- 910% & (): &SL10% & ()-f!P
&s109908&' () - f d#) dEbC! y$SMLOY&: () - f %7 Atgast dotz
"110% & ()-y: 1098 () - S&10% & ()-yGLO% & ()- &' 10% & ()-*k. dEbC! 31
"10% & ()-0310% & ()-.10% & ()-y-10% & ()-+T10% & ()- *
109% & ()-.g_='!Y'1096bsb& (): 9% P"10% xj X&. ()- 9% 10%& ()~ 10( .10
10(, 5210% & () - 3" o%‘%‘l“}*’-“&%'éﬂ%l’ﬁ'ﬂﬁé‘%ﬁ“’s%“ £onyrsioy gagttiod, com réing the
% " 10%bb& ()- % h" 10%b& ()- 9% ~" 10%bxb& ()- % Y' 10%sbsb& ()- %t!
"$"o8 &' "6"a" {\ T ()-"109d& ()- 10b 10b
10b51 1090& ()-!7, 4" 109%bxb& ()-!Y, 4" 10%bsh& ()-a"r"#${& )zX6{\ =!{"10%
& ()-*!1"109BB& () - * FFPEIVEngHn (yput messaggdrpa yariable ﬁﬁlﬂé%‘ﬁ&' ()-*SYL0YT& ()-) T++++
+++K, {\ = { :109& ()-"10% ()- 10T 10T ,
10T5MLO%& () - ! " 109 ideptifyingidatagyney for gach field/ofjthg pyppmessage: 09&' () -
L109%& ()-gsnt 109& ()- 10%' ()-zY &10%& ()-
1098 () -D1J22V333dEfassemblig dnlodygt hyssage havig myliple figldodafingd by a fixed format;
9$10% ()-S "& 109& ()- 10%& ()- g3=4X44Q6555aB7=!
and

mapping data from the input message to specified fields in the output message

based on the identified data types.

10 16.  The method of claim 15 wherein
the receiving step includes the step of determining a type of the input message
based on predefined criteria, and

the identifying step includes the step of using the input message type to identify

the data types.
15
17.  The method of claim 15 wherein
the receiving step includes the step of receiving protocol information with the
data, and
the assembling step includes the step of removing protocol information from the
20 data.

18.  The method of claim 15 wherein the identifying step includes the step of

downloading predefined functions for determining the type of the data.
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101 5mlo%&' ()- 93 10%& ()-!1&0z 109%& ()-z .109%& ()- 9- 109& ()-

+109&' () -555562777m\=! 10l &10%&' ()- 109%&' ()-F " 109%& ()- }9%&@&2{206&W& (0)-
10 10788X9y99: aBN=! 10 10%&' ()-Y &S10%& ()- 10%&' ()- U

& 10%&' ()-s"10%R' ()-!Ys"10%& ()-::$;y;; *<<aBN=! 10 $10%& ()-Ss"Y'10%& ()- !
109%&' ()- 10%&' ()- 10%&' ()-!hs&" 109%& () - S<)===3><>>dEN=! 10 ., 109%&’ () -
9-910%&' ()- +310PR’' ()Themethod/@f oldim 15 wherein the receiving step includes the step of

receiving the variable field message formatted according to Edifact protocol.

20.  The method of claim 15 wherein the receiving step includes the step of

5 receiving the variable field message from a computerized reservation system.

21.  The method of claim 15 wherein the assembling step includes the step of

generating a serialized version of the fixed format message.
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(910%& ()- ' 109%& ()->>622222?@C 10 10%F& ()-"109%& ()- 10 10 10

3910%& ()-1 10% ()- OmlO%: ()- @ AAAPBXBI BdBbC! 10! P10% & () - - LMLOYA& () -

C1095T& ()- 9 109& ()- 109%T& () - &109@& () - | BBBBBOC) A?bCl

100p10%T&' () - - Op10%T&: () - - pLOY%IT & () - - YL09T&' () - | =010%&’ () - - 1U010%&: ( )+ - CDp
Ao 702

DDHEXEEJEDC! 101109%& ()-/ 10990& ()--9gl0%& ()-+: 1090& ()-)
' 1099 & () - EEEEEESGOGH~_=! 10! KYni 10%uxu&’ (/é}- "110% & () - &
“110%Ru&u& ()22&" 1038 a@dagatus oo FomETtinEIMeTFagePemats, ¢aninrigneK | a?~_ =!
10! 'h@" 109& () -1L$"10% u& ()- T "10% u& ()-!YT "10%u& ()-#S10% u& () -
Ym' 10% u&' () - LMVM d\inbfibiyNdtori@g dkDdpplic&iodpk8gram:; and
a processor coupled to the memory, the processor configured under control of
the application program to:
5 receive an input message formatted according to one of a plurality of variable
field protocols;
identify a type of protocol for the input message among the plurality of
variable field protocols and identify data types for fields of the input message;
assemble an output message having multiple fields defined by a fixed format:
10 and

associate data from the input message to specified fields in the output message

based on the identified data types and the identified type of protocol.

23.  The apparatus of claim 22 wherein the processor is further configured to:
15 determine a type of the input message based on predefined criteria, and

use the input message type to identify the data types.
24.  The apparatus of claim 22 wherein the processor is further configured to:
exclude from the output message protocol information included in the input

20  message.

25.  The apparatus of claim 22 wherein the processor is further configure to

download predefined functions for determining the type of the data.
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10! SLO%MAE () - ! SLOYMIMIE ()- ! SmLO%TE () - 27 August 2002
" 10907& () - L109T& () - YI09& () - P=QpQQBRRz[ <~_@

10@B1f 1090& () -,/"109%& ()- & 109d& ()-!3( @0%IH& ()-!Sml0%\ & () -

| STLO% \ & ()&6RRRﬂ€[?RmP§ Is %01%6%;‘??2 yrhe 9(9@/&19‘( Procesing: i -ﬂli%TCOI%)*Bured to
10T5109%0& () - @3109F& () - SSTWTUBV>WIEDC! 10 , 109%&' ()-s9! 109%&' () -

3: 109 () -, | remive(the vaablgfighl nessage formatted according to an Edifact protocol.
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31. A system for converting a variable field message into a fixed format message,

n
f

comprising:
a server machine;
20 a client machine; and
an apparatus, interfacing the client machine with the server machine, for
converting message formats, the apparatus including a memory storing an application
program and
a processor a coupled to the memory, the processor configured under control

25  of the application program to:
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F. 10906 & () - RAR5819 BRI rbioBbI#3nd identify data types for fields of the input message;

5 assemble an output message having multiple fields defined by a fixed format;
and
associate data from the input message to specified fields in the output message

based on the identified data types and the identified type of protocol.

10 32, The system of claim 31 wherein the processor is further configured to:
determine a type of the input message based on predefined criteria, and

use the input message type to identify the data types.

33.  The system of claim 31 wherein the processor is further configured to:

15 exclude from the output message protocol information included in the input
message.
34.  The system of claim 31 wherein the processor is further configured to

download predefined functions for determining the type of the data.

20
35.  The system of claim 31 wherein the processor is further configured to receive
the variable field message formatted according to an Edifact protocol.
36.  The apparatus of claim 31 wherein the processor is further configured to
receive the variable field message formatted according to a Slash data protocol.

25
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10%8" & ( )5 s 10 ABacégésg 21 node of a list based upon the identified type of protocol; and
use functions identified by the node for associating the data from the input

message to the specified fields of the output message.

39.  The system of claim 31 wherein the processor is further configured to generate

10  aserialized version of the fixed format message.

40. A computer-implemented message format conversion method, comprising:
receiving an input message formatted according to one of a plurality of
variable field protocols;
15 identifying a type of protocol for the input message among the plurality of
variable field protocols and identifying data types for fields of the input message;
assembling an output message having multiple fields defined by a fixed
format; and
associating data from the input message to specified fields in the output

20 message based on the identified data types and the identified type of protocol.

41.  The method of claim 40 wherein
the receiving step includes determining a type of the input message based on

predefined criteria, and
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42.  The method of claim 40 wherein
the assembling step includes excluding from the output message protocol

information included in the input message.

43.  The method of claim 40 wherein the identifying step includes downloading

predefined functions for determining the type of the data.

44,  The method of claim 40 wherein the receiving step includes receiving the

variable field message formatted according to an Edifact protocol.

45. The method of claim 40 wherein the receiving step includes receiving the

variable field message formatted according to a Slash data protocol.

46.  The method of claim 40 wherein the receiving step includes

receiving the variable field message from a computerized reservation system.

47.  The method of claim 40, further including:
accessing a node of a list based upon the identified type of protocol; and
using functions identified by the node for associating the data form the input

message to the specified fields of the output message.
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