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The present invention relates to an apparatus and nethod for perform ng
conversi on of data andAPRARATHS ADD METHOQP BERWATA GOMVIERSIONN a conput er
net wor k. AND LOAD BALANCING IN A (RMNEERNBETWORKE | NVENTI ON
A conputerized reservation system (CRS) traditionally has provided a
communi cations network for traveEIIgeRTHEINVENTEONPEr sons to book airline
reservations. 10 Ot her conpanies may Interface their conputer
systerfs with a CRIhepreseridpventpnsgleies to an apparatus andimethed fernesfaredicer ni ng

ter%etwork

ot

their service j i ‘?‘Eﬁ .

conpany may i?ﬁneﬁg%gial sﬂrdgg]telg %da |oﬁmg§ét¥’gm W e%ﬁé&%}ngh at when a

per son books an BACKIGROUNDOFR/EHE MNVENEION she may al so nake a
hot el reservation throu‘gh,the sa

ne net k. 1§
CRS s typically ushcomp ?ﬂﬂe@?sﬁ?’ﬁl"ﬁémem@RS)&@MIP?%h@’HﬂY}d‘Edr%nsf erring
dat a. f i i - f tihai ter
n&gﬁ%@ﬁgsr Ak e?drﬁx%y/&%ﬁénﬁ d?%t}kppér%%i}n%%) b%ﬁl@aﬁ]ﬂﬁ_résexﬁz@ﬁ@ﬂd.

. co ;
systens with a

it difficult or
expentl ve t o Otict éompahies may imgriacetheis yaumite systemssovita@RIS ineordérdo make

conmpl ex protocal of a CRS.. This situati may . di-scour age of h onpani es
from imformatiortsopesTping e srvies YLV g RN Vo pamBlecrRotel o
limts the aveinhRy thal Mt@fdBits RBerdfion system with RCRE 34 thaewNéaraperson books

In addition, custonmers interfacing their conputer systenms with a CRS are

typical |y routeditingreseryptioneheenshe pay alsp wake afotehrasareation thrayshiths sapewi t h t he
CRS. netwogeneral ly, different servers are assigned to particular
custoners and service only those custoners, each custoner being
typi cHl |y routed tCRSsitypically yseacemplex pwtocolfhciderdtifying anidftragsferring data. t hat
server becoms&hnonfunct_i anal, se[vLcetht.o t he, cust oner. ias vaé{l aebl e until
the server er companieg SFITe "DIBTGH B‘é‘é‘ﬁnﬁ“ﬁe{r P &R B 1 ne.
Accordingly, andRaffieut &tlekpensive @ahiclify Wiomipier syoemé B actemtlodatd tAaci Ng
access to a S or ot her conputer network. .

SUMVARY OF THeomplgapriocy| ofg CRS. This situation may disppugagp athst ceapagisiidfient with
the present i | e NERS Sh limi ilable infOkEnafiBpar at us
recei ves an i%%eﬁ{%i’g&&e%%é%ﬁp%é@syva“gvgﬁgtgsg?gﬁ?g?nnt%tthe% l|)gklannti fai es data

t ypes2(f or eachiafthathetwofk. t he i nput nessage. The apparatus assenbl es an

out put nessage " . aving. multiple fields ined by a
ixed format and e costemert FspiReHe i P eTge witta CRE RS Y

speci fied fi elfallyrdulta 1RbEdhErvER $G38Rr RasHtksPidtetiing Wigihe ORSI dat a types.
A nethod consistent with the present invention provides for conputer-

i npl enent ed nBenaslly, different serverhars assighed tapastiontar sutomese end seyicg 9ulydpRFE nessage

ina 5 ri ' f : [ | fil ' y -each
Fleid of the PlBiert g chlnd: el Whtoath ok bl i 0B el Rfelo 1001
nmessazfe havi nthataehier pdcomkes sinfimctiefal, sardicHip the dustomer & onavailable until the server and
it maps data L;n%mthe i.nput nessage to ified fields in the output

e
message base(®an be brought back Bie ?pr?@“g’ﬂl Bﬁﬁaf']? F’é’gned ata types.

Accordingly, a need exists for data conversion and for load balancing access to a

CRS or other computer network.

SUMMARY OF THE INVENTION
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

-1-



Anot her apparatus consistent with the present invention provides for |oad

10 bal anci ng of processing provided by multiple server nachines
interfaced with a client machi ne servicing nultiple customers.
The appar atwgosmagisgns each of the custoners to a pcT/USSbsof 1t he

server machines and stores |oad | evel.s of each of the server machi nes. The
appar at us Skdvitigamsitiple ey défined by afixed HrinbcaRidt mays dandtonn s itput wlssage t hey

are assigned ) . .based upon the Joad Jevels. If the server machines
to which t heyperifiedfieldsin the cyipyt message based qnag dpytifisel data types-appar at us
services the cusi gtiod chivishht Witk dRGheht iFRARO GEvil& i Uontputer- they

are tenporarily assigned during the unavailability.
Anot her net implensentesli rs¢seage farmahcanversion.c Theunethed xepdiveas an inputimbsshgerin@s

procgessing _ . royided. b | tiple er...machines interfaced with
B o ent " et it o i o e Wt Ror Soch Heldie ol ietoneg 1 P

assi gns eachembd bd3emBIeSirOs B S nleSsage BAingGhuliiple fisks ¥&ned B hifnebfoanst, 20
stores | oad | evels of each of the server machines. The nethod services the
customers and it maps data fyom thy inpyé msesageste specifad fields inthoantpnt messagedpsedassi gned
based upon tSMeli(%ﬁgﬁéda&ﬂ es! f the server machines to which

t hey are assigned are unavaill able, the nethod services the

custonmer s usi ng Aithes appaeatusandisterd vithdheyreseht inbenyiomprevidesfopioadi | y assi gned
durjng the ] unavai L ahility, .25 .. ) )

BRI M DESCHIAAACIHE OpropREmBRI multiplé server machines interfappd with a Gl nyi ng
draw ngs ar@aéHiteNeRGdiAg BltiplR cAREMERNThe spphRndBaigns @dchof ti® customers to a
specification and, together with the description, explain the advantages

and pri nci pseéef the server machines and stpgesilopddenelsonf eaghof theseryeraupchinss. The

FIG 1 is a_diagqr g a1l ! . | mic systens 30
consi st ent W%l% ts%é?v%%seglgﬁ [ nveﬁsﬁ%ﬁgmy emﬂ'ﬁ%ﬁg%ﬁbe% i nc%ﬁl |erﬁlg mul tiple
CRS's; based upon the load level§:| KbtheAerver madbireg toawhicl theyare issignediang appar at us

f (2)r1_5p erfor mun%%ai?a%ie?ﬂl%(gggggtgsl s%pv’ices lg}eéustgmplg ugnagxp ﬁergfr%m%todylgﬂ} am

repr esent i Nhep hreQeAptRarily @dsipghed @irin@!tRd irailability. bet ween a vari abl e
field protocol and a fixed field protocol; . FIG 4 is a
flow chart of a {sretksssethodcopsistons P thy raesent intsaten lopdbplancesnrecossing abl e
field prot O@de@mhir@ﬁ%%%ﬂegﬁﬂ&%&} wﬁhaclienf machine servicin{rh@ﬁp& s a
di agram of ‘an exenplary apparatus tor performng | oad bal ancing;

FIG 6 is acustomers HEhetmatifodassignscessofiths cuatopicisdma seraf the serveranachines ddce wi t h

hi f orm ng, | bal i ng: d
F 07 s atProlpd iexpls offech of s s waspings: Tpemetibdisrivioss BE syt | oad
bal anci Ng  using the server niddhinéy 6 Whadhathdyi drblasdighitd K8dd 1ipBA tHeNNSad 1d¥ls. If the

DETAI LED DESCRI PTI ON . . The foll ow ngl detajl ed description
of the i nve¥frYssmackineste whichthey age2ssignul e prpvailable, the method geryigesihe. While the

descriptiong] eé}d,;\s@ WiRR i ; I :

are possi bl%d,sagﬁn C fﬁggg@éneg%ggﬂ%gge to[tl?qﬁgfgét gﬁ%%ﬁﬁﬁg@rﬁ%@% W t hout -
departing unavailability. fromthe spirit and scope of the invention. The

follow ng detail ed descrifyi L.t the invention.
Ins%sgad, t he scope of thﬁmmﬂ@@appended cl ai s

and their equi vatltcGompanying drawings are incorporatbd 3 and comStistec paavoFmhi®Of an

exenpl ary network, 100 i ncrudi ntg nmul tiple CRS s. CRS's are

net wor ks~ pefRsFiicating and.teaether with thy degoriptipn. explpip firadvantaess e aielles sl i on for

maki ng resef\uatveRiich, Oh tR-AiRsH9 such information, and CRS's may use and
provi de ot her ’

1]

FIG. 1 is a diagram of an exemplary computer network in which systems
30 consistent with the present invention may be implemented including multiple CRS's;

FIG. 2 is a diagram of an exemplary apparatus for performing data conversion;
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20 types of information, depending upon the conputer systens
interfaced with a particul ar CRS or the information accessible
by the CRS. CRS's are also referred to as conputer reservation
systens or ceWPPHPIFeservation systens. |In European count r iREF/USPHHIBEXxanpl e,
CRS's are often referred to as global distribution systens. The term
"conputerized FIG. 3 is a datesiwictuzg diegram geprasenting pajexamplegiflarcerrélationon " CRS"
are intended {g.enc i .eservation systens,
conput er rese:bvatloﬁ%@g}tﬁggﬁ@@%{é‘%{l?‘gqeéjt;”geggre{?lﬂ?%cr?ﬁ’systems, and

gl obal distri buti OFIG y4¢ £fiw clatesthlpaseforgRHoming\ddtaicbavirkion Goleraomatadly t he
fol |l ow ng trademar ks and_conpani es: SABRE; AMADEUS; WORLDSPAN,;
SYSTEM ONE;  field protocol to %@é%dd REIRFON ; GALILEQ and AXESS.

Net work 100 illustpRy 85 N@Ubrat D AN Bey N L@ linked 30
t oget her through a CRS s112 or 126. Fo?ﬁ{é};( 51}{le,gi?(’(l:rgstom&* l?r%c |artll§§g’101 and

102 may FIG. éps =fen tharpflaiprmesss|focatient nachipa tot interfharwithoepver at i ons
or ot her entitiehsforcrfgrovi |$9 o aud
- 3- machines perfomyipg load balancingedang ot her services for that

corporation or entriq/7 ida8év Bt oTRpRicBR Jorkerver machines perform@B Goad BeladdiSy
typically interfaced through a frame relay 103 and a router 104 to a server

machi ne 105. Roigteefpoeroith pelispt mackickor routing of a protocol over frame relay

104 f o4 | ong di Sta”CﬁE?Rﬁﬁﬂ‘bﬁggiéﬁ%%%ﬁr ane relays and routers
are known in the art. Server 5 provi des necessary

i nteraction betweeThd foBowihg demiled desesiptioneof tissaventi@srefendto the accompanying a CRS,
for exanpl e, S,126, .. . Ser.ver chine 105 is typically
interfaced t h&gﬂ’ s While thedesaription igclpdgs exgmpligpgyibodiments, other embodgnents 5

network 110. biRodsile, BRY cahfdsWishs b3 eMaE & thé &hdbRintentsdBsEbRd RithGH abghmy, for

perform ng data conversion for Server 105 to communicate wth a"CRS;” for
exanpl e, 10 from the spixis and sropeief the inkerntivg. he/follewing defaiiedaleseription doemmaatwor k

such t he Sqci . . I I i pcations, .

Aer onfit i ques TR ppesd e Bt OF s Bk on PUCHECTRIR bk 8 isi 1
with a front embkhgirepivetenats. 111, which provides an interface to a CRS

112. CRS's usual ly_jpelude a frant end proces . which are known mai nfrane
conponents, provi derqg Fﬁ.ﬁ@?&‘%‘ﬁ& {1 GFerg W‘?i@qlﬁgﬂé‘%%ﬂ?ﬁ#a net wor K.
Custoner 15  CRS's ard RAMIREForrhfiingocksd B2 & RaRebrdidttEhicanatbn'bd h ot her
CRS' s 126 throggh UDR 106. Therefore, when a person at custoner

machi ne 101 omaking regersitions o ehtaining sush dnfpimation ek CBS's may use and provide other
travehsrelategd r i [ t her e f. 1nfar i.QN..:

corrrru%(lj cati ong'pfsle%f(fﬁf;&gﬁgtgﬂ’ &)epen%&%%%é% 55%?%‘&%%5' st% Fodgh 1 %ﬁ?ﬁ%ﬁ@a’él enent s
bet ween t he cCRSeftk infamhitior aciessitldsy thd ZRSI CRS's are also referrddt0.as eémputer

In addition, network 110 may interface travel agent nmachines with CRS 112
or TOSQrYRHLON SYSieTR QriceRifahFeserHoNYSimS1 3 Rergpean cOMBREORABRIG  ar ea
net wor k- (LAN) cR&3 afehaf rdféitbd 1o as global c{igtﬁb{iﬁbntsirﬁ&ﬁé. i tiHn "BEPIESRq 114 and

115. Travel agent nmachines 114 and 115, if |0cated over seas,
may al so be | reseuationsystenCRed thepabbrevintien "GRE" abei intandsd $eensompass Romderized/

interface tok I AN 113 thr h.an nternational t. ne.qr conputer
ot vtk 25 el sl Sond i SAGRn rlieel SO RS nown i
the art. global distribution systemfe} Besmplesgi @BISBSnchide Sitdsy kntvnjbyake faliowingay al so
provi de information avail abl g vj CRS 112. The rovi de such
i nformation b?#ﬁﬁﬁ%%?%%?‘v#‘g%RE%WS%M@%SYSMONE; ot her
conput er syst appy 1 b2&ERNTZALIL B0 A KEEs. 120 to front end processor 111.

UDR 120, which may include several servers as expl ai ned bel ow, provides
data 30 c onNeswaikdiQ0 ilinsiratesshowaestorriers or saryice movidsers meyrbe bfkeder vi ce

provi ﬁ?r mac hlo@@tﬁerjtgr%u&ng Cﬁg ?12 or 126. For example, customer machines 101 and 102 may

represent machines located at particular corporations or other entities for providing

b
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with the protocol used by CRS 112. Alternatively, service provide machines '

124 and -4-

125 may interface with UDR 106 or CRS 126.

Dat a Converwooyi41ss Dat a conversion i s use€rrusssiarre exanpl e, -
for converting nessages in a variable - field format into a fixed

format, makiravgl-refatesianid othef serviensifor tha comporatiomerentity. Cmsiomer maehines301

electronically with a S _t hat | oy s..t he Edi t rgpﬁﬂl ai ned
bel ow, bas e‘H‘dolHw&rer}y‘"“aqE tnterficeg Rrpughe Sramé xp 139 lrlr(fr’agélggago@or et a%s
typi cal | y opgdhides] 05 Rogtet 10 previfiedTor iitiig@falprotddl over frame relay 104 for s conpl ex.
A chal | enge for_ conpani es operating CRS' s who want to add ot her conputer
e

systems to loABdistanes Goymsmpcation HTARE relays grd woBtersEt WP@’_“fiBFhetaﬁte Ssteer conput er
SYSIEems 10 1oehine 105 Jr%%#eg\%lv%&%%ﬁﬁf%hiﬁorp@&@eeh%émﬁmﬁg 'cﬁﬁ@ﬁer%&&ﬁéﬁéé A data

conver si on ‘expl al ne converting fromt | fact
pr ot ocol t oa @REjfoeckapley@RSiR6sage provi des an advant age of

reduci ng expense,and ti e .. a serviece provider or. other co o]
interface its Serve.r machine L%W@Fﬁ%gé%ﬁ‘?mﬁgéa &W%ﬁﬁtﬁﬁgﬁg?@éﬁst 0
directly W {d atn@ividmk {102 IR 166 fnap inefud6 Sdveral servers, as explairdd belsRoebr ment ,
consistent wth the present invention, converts data in the Edifact

prot ocol t opaformingdatasomesrsionsfor segver 1Ghte commumicatewitha GRS,ifor examalei on in a
fixed f . ' ' f di tl
o O e a2 oot TR epbthl hrivall Mokt b o fesabfefe P07 L COCt ¥

conpl exi ty Diterhatiofslt TeleCummuniutiony Aarysdudgues\(BITA) héteroflRNetwork 110

I nt erfacing, other co er. systens with a S j ncreases the.infor i on
avai | abl e - inierfaces UOR 10 B agiont g PeesanH Inhch PrRRifes fLiIeERes R

useful ness pfs tAESORLWEY fhchbEs Hgﬂt%ﬂdglt%gess%, which are knowi-IR@infaslet he syst enms

interfacing it. 20 . o - > is a diagramof a data converter
201 for per ¢ampangys,pooviding fupptiopplityferinterfacing the CRS withrg retwerky Epsipmer may be

oL {PLeS, SR ol BB 48 enptn 1.

conver si on Thereford, WheroL persch ab edstongean nmclihe B0t orrt@2 Hesires @ROfor exahpde boara machi ne

204. Client nachine 207 ipterfaces with aplural j.ty.ofterm nals
208, 209, antievsheslated feseryation or access °Z"r?ﬁ€'Han°éall _6‘7“%9’ FLBFERL {‘?’}g %exanpl e,
a conput er gyflighadQhrodgtSME Varidas Ble@éhts BétweérOthe customer machine £14TRB €12 &er Vi ce

provi der machi ne 125, providing travel-related services or access to

other infor#ftion, and terminals 208, 209, and 210 may represent conputer

terggnal's for In agﬁi.ﬁﬁré’ neg%ﬁfﬁﬁltrxrxg% :.ﬁféﬁ@ﬁivey\ﬁ.greﬂ ﬂn&ﬁi%ﬁ&?ﬁh’bﬁ‘s 13yetem for

exanpl e, client : rver Interfaces with a
CRS 205 and 1p@siaipatticulan attverk Hdtmayriktefa®.a o¢al sremadtwork (LAN) A1 he@Bected

converter 201 interface dir YW th a CRS.as Q .t he dashed
e Dat a- o taver agen dacyiies LA dof 145 ity ey ol 1 A AT LA sl 5 05
i nt er f aci ng oRerbdds GhayQolte MinREDindWRS D12 or 126, in which case network 110 may

-5- ] _retrieving particular software functions or scripts’
for perf or mimiegrfage tokeon 5% BAR 133 through an international telephone or computer network
25 (not shown). Travel agent machines and LANs are known in the art.

Other companies or service providers may also provide information available via
CRS 112. They provide such information by interfacing service provider machines (or
other computer systems) 124 and 125 through UDR 120 to front end processor 111.
UDR 120, which may include several servers as explained below, provides data
30 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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depending on the segnents or fields within a received nmessage.

As identified above, CRS s, such as CRS 205, typically use a known protocol
referred to as the Edifact (electronic data interchange for adm nistration,
cormer ce and W@9%44155  transport) protocol or standard. VaPCBUSOE78i ons of
t he Edi fact protocol exist, such as t hose known as | OTA and UN
standards, an@Smey inteificecthd/R 3600r GRS {2fed general |y for

processing data for travel, bankingp odv@:g ﬁtrl al purposes. An exanple of
t he Edifact pr otocol i s‘e%—n'e%— in the follow ng docunent,
Whi ch 1 s incor por aiaerkohedrsiomisugeful, for example, forrcaﬁxenagmssag&riny vingdbld eper,
"Henry's YeI | ow UN EDI FA ok:; Int roductl n to, UN EDI FACT
Messages, ' Gé)qlld foopptdnrg %@‘5&’ giag it papisg for sqice P’QVWF“@HW‘%IE‘E"‘C#% this
descrispti on igechBhisl ﬁS’Vrf%E MBS BAiBB: Rtoldl E&bd) \WHAE&%' used
for any pur pos‘a'edurBl Wﬂ{m etﬁﬁ ¥ser encle tig = xglgjnser v?ar machi ne 204
processes, f ornariablafipldanessige ﬁonhetr I@stsuplcally operate usmg t!nchrfcht prptacol, whishEdi f act

protocol, which is co . i ent nachi

Py uedS Pertdigt A BriSnesbt Sfoafiacohsaing GRSs Ao fraf S s e somputer
particularly dyﬁtexﬁb AR CRS involves maﬂﬁghlceﬁ»eﬁ&%wé £ fRvaRE &rﬁﬁiﬁer@g@hbtter system
of a service provider that does not SUE) port pr ot ocol .

Dat a conver t dptegface withlatadn sheEdifasteotees rvétdafﬁﬁ@ya@@nteﬂﬂﬁmde‘?ﬁwﬁﬁ@hl ne

ol ot O RhRvEEAR ik e PO bRl BB i el prob B wad BB o 1"

anal yze a nessaging expénsearciaing foxa service provider or Bﬂerfcampanyrtomtérﬁceﬁs ot OCO| 20
The Edif act prot ocol isin s res ects o | ex caus i ncl udes
vari abl e computer Sysfep‘e‘f"g% 8ﬁ§ tﬂlg‘mgy B’é‘BﬁFt&Eﬂtg‘F E%‘ﬁ?ép‘i?fmﬂlat a may

appear in di fA&érﬁssdﬁe:ﬁlc@ﬁs@&ﬂwlﬂf&pmsem invention, con¥ B UaBiAif fheihitaétC Ul ar
Edi fact nmessage, which is data formatted according to the Edi f act

pr ot ocol . Thenretoegl o alfirddeformat megsagss maﬁﬂambtofﬁﬁmg@smaﬁwémt es
i ncl yge, but rﬁés@ig%\)%m;m%yg}gl ag!te%rf%é cﬁg:gﬁ}pwnﬁ Bﬁa{x\; Bt rofodd! | abi I ity

Request Message ssage (AVLRSP),
Prof i | e RequesignifiraatiypgdudebieichidlexiBr afﬁmtbr&o%&pmpm& systems with the CREssage

(PRORSP), Rese t.i on, Request Message Reseryati o
Response Mes Qjéfa ing-athas mp“tersysms Yiin L RS ?%as?sﬁg ﬁ’éﬁ“éti‘maé(a@aﬂei able field

nmessage incl Ltﬂt%ﬁ%ldﬁ&@RS%HﬁEﬁc@?n g%aﬁg tASudefulifess of the network inciidgald e fiel d
protocol. Edifact or other variable field nessages may not be of fixed 30

| engt h and, délb%mthgss@wwméer@&mm 0 be transnmitted, the length of Edifact

or otyger m{, d?a%l'a?n &f Sdafh BERRORT f%ﬁ&ﬁﬂ@&nv&?ﬁﬂﬁ of ftdTBChI ne
recei'ving an EdifacC or 29
- 6- This conversion may b¢ pafiinged, forlefampls @ UBRCI20 betveareCRS 4 £2 arldy

determ ne that certain data is_of ticul e because of
the field in SARAGEHRrovides maghmes lﬂﬁ%fb?@rsﬁwwgér%t%maw@ﬁééﬁ or ot her
vari abl e fi el dniBasRgRerafly BRAR bdveky Qbﬁé‘lun)(cl'lﬁmot? %@é}ﬁ}ei/ﬁﬁctﬂ@&iusegrfent of

data in the message to determ ne the type dat a.

A fixed for netlienbmechine 203 inferfasesowith oplutslityed te@amals@t)&a@?,mézloa Wﬂnth each
partisgul ar fi for
exanpl e, each’E#l eﬂeg’ojfgﬁw WQJSB{L%P%JQQ'S% %‘gornipgl?e% 3*8 h an%g]f’pf)%&g# content.
Wth data in amﬁpbefmbrvﬁ@rpm&dmlagelzs; iilevldfnglttavel-related services or ackessBe hi ne need
only, for exa I count bytes, to flel ds and data types. _Thus,

'n & fixed f o {eraimais 286 5. B 10 miyimmntent compypr (RS o

particul ar p%bﬂs't@ﬁté&t wrth the coﬂﬁut&fsfy&@rh foﬂeﬁaﬁnﬁle”ﬁﬁ:ﬁﬁﬁﬁ;hm\éhsﬁk’erfrﬁ’&lﬂnb“ es a
custoners ease in pr ocessi ng he dafa and result in a

faster rate AV4daterfacenwitiba CBSQ@@ amdrmasmly mmr@mw Witemativeladateyze an
A

Edi f fi 91?
fi xe?sf or mat cr?%‘é%ﬂ%%ma’é?ya'"s 1??10 b‘mﬁl 0 %El xe eng}’teﬁh?%rmeach type of
converter 201 includes a conversion engme 203 interfacing a function library 202 for

o))

nj
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Edi fact or other variable field nmessage. A structure for a fixed fornmat
nmessage is 15 typically defined depending on a particular Edifact or
ot her variable field nessage and data required by a custoner
or a parti owthswasgsspl i cati on. For each Edifact or other vardraisoso4070

field nessage data structures, one or nore fixed format nessages nmay be

def i ned. Aretrieving particular séfiwarel functions br soeiptsefogrepenfoyming date tonverdiony anal yzi ng

t he Edifact, or .other, variable field_. . nmessage data structure for
each type OfPR¥EE aa@eéﬁ&nwrdjﬁbﬁﬁaﬂ%w%@ mssBeand 20

characteristi CSA@fde%ﬁEed%S&é}ﬂlRS’s, s‘ﬁfhﬁagﬂeﬁs 203) kypRcanP hseAbRwhippdtdsol f or the

structure of a fixe ormat nessage nmay changé dependi ng on

the type ofeferaddo pethe Bdifart (glectronia data interghange far gdministration, commensoand bl e t o

def4 ne one f] t . Edidf . _However, that
fixsed fornaﬂ%ﬁ%glg)sgarg{g Mﬁ?@ﬁ%g@%%@é?%r%ﬂ alfr@ﬁ%m#;&%%%gg@ﬁ’é@?%’y #ot be used
by many  those known as I6WAfand UNstarlagis,sand et Batifactipiratodol is useld/geneslly faif f ect i ng
processi ng speed beca}.use of its size. Therefore, 1.t may be

25
mor e advanPRGESHS e ferdravele Banking; snddndustrishpurprsess A exegiple.of fhefiqitagh
cdi fact MepRRBPis ekflkinbX AT RllowHE dbfridat, Wifich iFHbBGlatelBERAARS O One
nmessage. I |

fixed format s an exanpl e
of a data saferemdeu HendBrhli¢fen SHemy's Ygllow EOVEDIRACDRodks Intmdnction to

segirents o . ' or qther varj.able.fiel S e apd..copr.egpondi ng
8 ae or " nEBDHACT Mephist 10 riped i Tt o585 o PR Mpaifeh B box
represent dedsriphidh is BB todovérany version of the Edifdctlplofuzbl u¥es for @y pidpskecach box

has a predef.ined Ientgth in bytes. The linking of the boxes

-7- With reference to FIG. 2, sefyes maghing 206 pracesses; fox expnple, dataifermatied oget her and
a definiti Qo AfinfR%H: PilBict prBEcd WHREK i CH BN Japx for the
group 1 (GR1) sntlaﬁent meanl;s; t hat t1elsgg?Pl§§pglﬁ%c}trrflgae%ﬁr}§%d;]8{lﬁE

t hr ee segmnbands maPDie, itsToWn praigi] fenthe datpermwhidh itioperates, pediculdtheifcliedser four in

t hee box : for the gro 2 seqgnent.. neans that the

co?sr es pondlmr?ﬁhlgee%;%erﬁ?mfe?ﬁt?e ‘fognplugeg@g‘fe%ﬂq’?%emg pquegﬁ}ap??e gt.s“??ﬁr% exanpl e
thus il | usthealRSprlotsol Dattddin@erer 2010grovitlestdfixied iféramat medsageitb elient machine

vari abl e fig%ndrmas age may be 'E}ransl ated into a ff xed format, nmessage so
that a sysf®fn Ihus, dataconverter JQl.thpsmay proyids a moresigplepnigrface forsliettne of data in
each fi el dpabginé 267 JuSR et cliehBRARing 207 need not analyze Qﬁﬁyéagééﬁ tRdcompiéanat i on of
each thee-letter Edifact code in the data structure of FIG 3.

TABLE 1 10ZEdifact or other psefacol. meani ng UNB

I nger change he : . s e [

I\/E%z& me?gg{:] Eemis'agtgpnrgtr?fol isin sorgyﬁ:spects coag&g%ggaﬁge it nglr%lggsl vra]tg?ll)lg n of

request defialdk.SInldther words, a partiéld¥ type of data mafy apfear in@iffaretit fislds depending RPI
rel at ed product | ' ner.. reference

nf Qr matj o L. CRI cons .
i nf or mati oHpon eac partlcuq?r édltggmlessage, whwhslﬁ datp ngmcptgﬂ@gtt%t%a Edifaqt o

op profdcofli Thekd S8 dMRFENFEPLs oTRUiAR nﬁﬁ‘cst[\a&éslaﬁd ékhmples include, but ¥be not
travel product information o connection details
UNT limited top the folloaringsr Availability Request Mespqge (AVLREQ), Avaidabilitunge trail er
2 525 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 accordingto 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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FIG 4 is a flowchart of a process 400 for perform ng conversi on between

an Edi fact or other variable field nmessage and a fixed format
nmessage. Conversi on engi ne 203 (FIG 2) includes a processor
for inplementWagy44s conversi on process and retrieving PCT/US99/04070

software functions, referred to as scripts, fromfunction library 202 for
perforning daerablgficld message eannetaeesssril C&Eﬁ!m@)? thapeeetaingdgtadpefanartictlge h t ype of

fixed format c}ﬁ‘éb%@zgﬁe e ROd N fich it exi f:tg.glen og,}er toslﬁ'xrdiér@ltaﬁd %‘%’cgpagto c#%ﬂ'gr to

performthe a conversion. An advan using scri
-8 - variable field messagé iafhidchihe 8pichllylia tqanalyesaich gegnieat dfidata ik they may be
nodi fi ed and rel oaded w thout a nodi fication to the

cor r espondi ndF¥ERER t%&@.thmrdﬁaon engi ne 203 nay conpile

scripgs at run ti pesRdemfiPREARic1da Aok P ofla Bt sBEGY Rilwhich cilRY Sel ect the.
correspondi ng script or other software function and assenble
a fixed for nypartivekshic)d isTknown depraddfmediso tha in a stream of dati, oyt exaple] ecinfiddage.

As shown in EIG 4, .conversjon i.n | r.st .receives an Edifact or
other hasaceﬂa“ﬁﬁ’?éﬁém‘fetmq‘glr‘]’ t *si‘gg‘ész 195??53‘0‘1%91“}% Wﬁﬁ?’%’%?%’t ocol

i nformation, fhaRing neddnyy), filekfifiple, count bytes to deteriféRéIELind MfateRies. (Fhap 401) .
It may determ ne atépe of t henessage based on predef nmed _ .
criteria suchnadixedispmatesysge the datn for eask sasmentds typisaly japadiculas nosisien| .
ConvgpsSi on engi ; . r..fiekd 4 age
(st opta0) , St il mesmee, Wil ARF» kB Bho i prdcfiy e PTRS 000
I n that segneednitdn a fastet cite( ofideta mbiiipplatidinthardif thercnstoraér wene ranalgzntni Bdifaett | on
may inv,o%lv% IIEiSi ng the type of message, and it may al-so invol ve
downl oadi ng (¥ othet Yarabfe fie mmessage. software functions from function
library 202 to anal %8 @t tdthdl daliRERAGE n§ BB foid Mngth for each type of 1 €l ds.
Conversion engi ne 203 determ nes the location of that type of "data in the
15 corﬁgbf@?i@mihﬁgvmhbdeﬁelﬂmm&m%@@@ for p Eipedsformat meRsaghisi s typically

pred qg ined s %ﬁx%& dieﬁned depending on 2 particular Edifact or other variable field message and

data required by a customer or a particular application. For each Edifact or other variable

field message data structures, one or more fixed format messages 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 Edifact 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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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 rwobsmdissxed fornmat nmessage, as the size and datmcTnusesn4oro

type of the fields may be predefined or known. Conversion engine 203
assenbl es tillustrateghow the fields aref linkeditogetheraind adefiniten afiedchnones THah@mberom t he

Edi f act fie he fields in the
i xed 1 or e et b Eablybl (BT S80E: indans dpt e comsmpanding gowapt y
Wi t hout t hehrpe eigments (OD, qrvaNm,ard 1épdated néf@tinfs P TREnibek kst H5tnk B4k t hat data

|nthef|x<% ormat nessage.
r the group 2 (GR2) segment megpsthetthg eorreenegding sezoBnt@VA) is repaatedf t he

o' 1ol o s ites, Shis SRnpIE Ui MRS variable iekds of an Pl 3 Bl 0> 9™ ©
to process vaﬂméeﬁdémmagsmwbémmadumaﬁxémnﬂﬂme bamate8Btefn ans! at ed
and the fix ﬁatg been assenbl ed, conversion

engi ne 203 r%agﬂlgguglhaemg?w&(aﬂg 6 dach field apditrinethelabled to a client
machi ne or pRivitRs ak eXfiiHatién @Béﬁélﬁﬁb@fett&m&tlﬁoﬁésﬁx% e bs FIG,3

the systemnmay send it in serialized form he foll ow ng
is exanpl e of a corrBABEEdn between an Edifact message and a fixed

f ojgrat nessgtgg Thi s exanple is provided for illustrative purposes only.

Any type of" fTxed—format—Tessage may be defined for an Edifact
or other vabUNébl e fiimbmdhangebeager An 10 exanpl e of an Edifact
message avaphgpi | i tynersfagyggageﬂ s shown in TabI e 2.
TABLE 2 B+UN: 1
MSG message segment
ORG origination of request details
15 EQN number of units
RPI related product information
CRI consumer reference information
SSR special requirements details
ODI origination and destination details
20 TVL travel product information
' CNX connection details
- UNT message trailer
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




15° AALARES: | EDI +XXXX: | EDI +920130: 1330+SES0001++AVRL1+E'

UNH+1+AVLREQ 95: 1: | A+57482[err]"’ MES+1 @ 29

ORG+AA: HDQ+31599253 : AOBO+++1+US' EQN+4: 9*2: 10

CRF+6: 8*6: 10" wd®9/44155 ODI +DFW MBJ' , PCT/US99/04070
TVL+24121995: 1115+DFW MBJ+DL++++BCO CNX+M A

ODl +MBJ* DFW similar software processing, id Mattth&Orhip B ddficiduBiéledded Bithout aBCO 25
CNX+M A UNT+12+1' UNZ+| +SES---1---1"
The Edifact nRsEAGHA mﬁecarfeﬂhmn macKiRE Gl Conk Wby EnghROB M4y compile as, for
30 ' exanpl e, UNB and UNH. Each segnent may have nmult i% e gorrposi tes,

each conposi t@yints at run time eagd,glg&gaﬁk of tHo¥aa@d r;c'Ei;/etﬁXtrSH;%Jbsaeth%‘cog}e?{eEg%ﬁ I nside a

conposite may separ at t

Cont 151 ePeg L ot A i e

variahle field nes e may vary dependi ng on the type of
message and t%ﬁ@égg%sagﬁfornation. The data in Table
3 shows an exanple of a correspondence between a fixed , f or mat
message and t he fiAsshowhingdGs4gomversion coiside 20NB;st e@ies ad Edifst aditlieact nessage
5 shown in Table 2. Table 3 provides the data field definitions in
the first colvanunblelieldanessage, typically includirighprdtben] tffdrmetiorg framtalGRSorzathenf t he
data. The other segnents nay be defined in a simlar manner .

Al data fieldspaRysyReRm(¥ich 408! Motgidténhie @Bipsoftht BRsd@d ha8@Tor ReddtRed FOr

exanple, the first elenent in this data structure has a data field size of

"5." The dat &ridia such as, for example, %ﬁ?ir&%tstm_l'xé E&ii‘acfi%mﬁt@. tbﬂeﬁldﬂ%%ﬁges three

nul | characters (for exanple, to obtain a five aracter

fieldo Qher fRAILAEH ShomclPo fdfh i ARIndsOagh Gtdp 403, find 1t Bedines GEQALM AW L he

type of data in that segment or field (step 403). The determination or identification may
involve using the type of message, and it may also involve downloading predefined
software functions from function library 202 to analyze particular message segments or
fields. Conversion engine 203 determines the location of that type of data in the

15 corresponding fixed format message (step 404), which is typically predefined so that it
knows the structure and format of that type of message. Conversion engine 203 may also
remove unnecessary protocol information from the data (step 405). The protocol
information is generally not required in the fixed format message, as the size and data
type of the ficlds may be predefined or known. Conversion engine 203 assembles the

20 fixed format message and maps data from the Edifact or other variable field message to
the fields in the fixed format message (step 406) by positioning the data, typically
without the protocol information, in the corresponding fields for that data in the fixed

format message.



following is a serialized version of the first five fields of fixed format -

nmessage shown in
" UNOOO10AALARESO000I EDI 0XXXX0000000" .
be attachedwd b/ m | ar
appropriate field

TABLE 3

Edi fact segnent

i nvol ves

20

25

30

Tabl e 3:

The renmaining fields may
manner by using null term nati onpdmu®bbdrd t he

| engths. 15

Conversion engine 203 determines if the Edifact or other variable field mes§dg¥ ed format
field length data

ﬁ&% Bmg gwgl%cms or fields to process (step &73 Llf so, Eit may repWsteﬁsO402-406
ﬁ&% Bmg | NTQPOB&SIEE’,% sd%ments or fields. Once the mesgéégl_as b%ljl translw,ﬁ% fixed
2&% Bmg API%R% gy Tﬂfa% been assembled, conversion eggiigi% %&ds the aé%%%led Bxed
AVRQ UNB. DATEGMI ' 920130
essage to a client machine or other comp stempr networ] 408), and
AVR®: UNB. TI'fAEaR S’i“&%’ °m5> o'
AVRQ UNB. | NTCTLREF o Size: 15 ' SES00010001'
- AVRQ UNB. A ay send it in serialized form. Size: 15 ' SES00010001'
AVRQ UNB. FSEI D Size: 15 " AVLR1'
AVRQ UNB. ASSOCCObEfollowing is example of a correlation I5itween an Edifact niebsage and a fixed
AVRQ UNH. MSGREFNO Si ze: "1
AVRQ- UNH. MB&imdPessage. This example is provided for illuSirdtfve pu%oses onfyASﬂrﬁE@
AVRQ UNH. MSGVERNO Si ze:
ﬁ&% Bmﬂ CI\ITWmL AMGEN t message may be defined for an EdlfactSJI éﬁxer vafiable ﬁeld]message An
. Siz
ﬁg% I\Ugg BE C%Edlfact message availability requesgs §§qwn 1&8[‘able 2',51,4820
AVRQ M5G MESSFUNCCODE Size: 4 '29' 10
AVRQ M5G. RESPCODECNT TABLE 2 Size: 4 ‘0
AVRQ M5G RESPCODE. RESPTYPE Size: 3 "0
AVRQ M5G RESP TYPE Sl ze 3 ‘0
AVRO: NEG- RESE bE Lo
VEBG- R :RE XX IEDI+920130: 1330+SE§pQQ{1-H-AyRLI+E 15
AVRQ VG- RESPCOBRNERASAWIREQ:95:1:1A+574820'S] ze: 3 ‘o' _
Clusterine ServM@SH1539' Load Bal anci ng Load bal anci ng

ﬁ@%*ﬁslﬁﬁ%bﬂ@B@H-hldﬂS B N+A9*2: 0br
CRI+6:8%6:10'
ODH+DFW*MBT'
TVL+24121995:1115+DFW*MBJ+DL++-+BCO'
CNX+MIA'
ODI+MBI*DFW'
TVL+12011995:1300+MBJ*DFW+DL+-+BCO'
CNX+MIA'
UNT+12+1'
UNZ+1+SES--1-1'

assign

The Edifact message shown in Table 2 contains twelve segments such as, for
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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perform ng processing for the custoners. Bal ancing the custoner |oad anong

the 20 servers is inportant, for exanple, to maintain service to
t he custonmers and avoid downtine in which service is

unavai | abl e. WO 99/44155 FIG 5 is a block di .agr amPCTUEHN4Ee i ng how
| oad bal anci ng may be acconplished in CRS or conputer

netvior k. NacimbolThe deineidesn Bditset o athes aarishia feldmesehas TYCHR AepEBiing

through, in this exanple, four servers. These servers include server 502
servicing 2%n the type of messageand tha requized/ipfori@®nser vi ci ng custoners A and B,
server 504 servicing custoners B and C, and server 505

servici ng cust onerThe datd GOTdble FhoWs anlSiamiiyof b Sortdipsndare beReen 4 fixed

one or nore servers interfacing client machine 501 with nachi ne or network

506. In format messARKArd IR firs BBl sep MG (UNE, UXB! FRG) ¥f @8 Ehﬂ'&? fhelsBee?
particul ar port and constitutes the "address of that server as

_Shi\ém_Sby the sﬁé@m %Yefofablerﬁw f&é{apom ns(sﬁi%egfgt)st cQ» a{l%né ot her
nunber . Eaciiti swﬁtanﬁ%aﬁdé%eawemwm% e “ Spfe o

tabl e or other data structure, for storing |oad |evels for each of the
servers, explmgnae All data fields may be il tesminated tasphigin thedefined letgth. fioF ver s 502,
503, 504 and 505 contain, respectively, |oad 5 | evel tables
507, 508, 50%xample, the st dernént incthisdata isiyctita bias agdatadfisldsizerof i’ hie I Thddataist r uct ur e
|nd|cat|ng its owmn load level and the |oad | evels of all other servers.

Load | evel s rTBJN" and the rest of the field irdiuclad three holl claxaetepd (for chanpledoy) teolgiinger s a
particul ar server machine is currently servicing. Using the

| oad 1bevel i rHverch@hdt@Tield ©thél@Barhcdrs Ayl bé 1sed ) ternidle fiQ¥EL A cORbiANG] (O

of custoner processing by, for exanple, routing custoners through the

server wth tfbl?owﬂ?xs a serialized TRAESH of tﬂ?ﬁlstj 068 elds of fixed forlgnat messla%e shown in

Therefore, load balancing may in general be acconplished us
assignment 416 3: "UN00010AALARES0000IEDIOXXXX0000000", 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 fieldlength  data
AVRQ-UNB.CTRLAGNCYCODE Size: 5  'UN'
. 20 AVRQ-UNB.SYNTAXVERNO Size: 2 '
AVRQ-UNB.INTAPPTITLE Size: 11  'AALARES'
AVRQ-UNB INTADDRVERSION Size: 5  'IEDP
AVRQ-UNB.APPENTITYTITLE Size: 11 XXXX'
AVRQ-UNB.ADDRVERSION Size: 5  'IEDT
25 AVRQ-UNB.DATEGMT Size: 7 '920130"
AVRQ-UNB.TIMEGMT Size: § "1330'
AVRQ-UNB.INTCTLREF Size: 15  'SES00010001'
AVRQ-UNB.APPASSCID Size: 15  'SES00010001'
AVRQ-UNB FSEID Size: 15  'AVLRI'
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of custoners to servers nmachines and the load level information. In
particul ar, as nment i oned above, custoners nay be assigned for
service to a set of the servers, and each server nay store

| oad | evel wodwassh of the servers. Customers may be servicrassosisonng the 15
servers to which they are assigned based upon the load levels. In

particul ar, Q@QD%‘ servers. taq, whigh they assigned, they
may be serV|Aces b 'ﬁgsggrc\g)é)rlawith the | B&st oadﬁg’| | evel . |If
‘@WMMW

the servers ENQ assigned aBigeunalMai | bl e, the custoners may

be AVRQ-UNH.MSGIVRESi Ng the servgpg: t o7 whi ghyiiyeey are tenporarily
assi gned duryi -rlﬂﬁl unavai Labi lijy. ,.20
'MSGrVéEs%Iﬂ?, for exanpbg‘?'t e UDIQS expl ai ned above. Wth

Servers 502- nma Mgp ;
ref &rence tékVﬂiQiUl‘}i/H,- GRIANQrachi ne 501 fixg: r ebres8ht server machi ne 105 or
service AVRQ-UNH.CHNTRMGENCY®BChi nes 18fe.and 125qaand custoners nmay

represent c | . d 1 service provider
maghi nes 12%W%@%r net wor k566 ﬁgy Hoassd

- 13 - AVRQ-MSG.BUSFUNCGQRE esent neSigor k 4110, 'ifront end processor 111
i n conbi nat AWRQMSG. MRS SFURICCODERS Size: 4 1Bf. Thus, servers 502-505

may, provi de, £ conver si op. necessary for
cui?omar mé}{%ﬁgﬁg%o@ lor servi cBY%pr o der%machi nes 124 and 125, to
interface AVRQ-MSG-RESRCOPERESPIYPE; anflizé:12.3 The'l oad bal anci ng achi eved

by servers ANN@MSERESPSODEMUSPTYPE  Size: Efsth lohe present invention nmay
I

be used in %%@%Q_Sigﬁeoﬁ%%met vvogljée:ag for_any

appl i cabl e 60 s a flow chart of a
process 600ANRQ-VMSGERESREOPERESFTNPED i nBizef ace wi ¥h servers.

5025504 per ho/RO-MBd-RESPOBDRIGEIPTYPE | engizgBch ne §01 contains a processor

Clustering Servers for L.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 illusﬁ'ating 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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and nenory for perfornming the |oad bal ancing function. As shown in FIG 6,
the client 10 machi ne sends a "request server" nessage, indicating
t hat one of the custoner machi nes needs service by one of the
servers to wWepp/4kss custoner is assigned (step 601). The PCT/US99/04670

client machi ne may broadcast the nessage to the ports of servers to which
t he cust omer assigned to port 1000i(s10899)s anghthel othdtwervetsiacerussigned i this etahplens nes if it
received a response (step 602). If it received a response, it

connects to tsaguestialpert nambes.f Bl strierttiisically sieaidsean(cidn®it, 68B)as a sdfbware
O herwise, if it received no response, the client nmachine sends a "request

any server table or other data @?&o‘i&ﬁl&"ﬁ stotHn@RoddQévels fMacHCd s i VeryIRCApilener 02dCast s
servers.

this message to the ports for a

S, T oo el AP 85 0901000985 MY Sl Bkl

with client ch of a

B a3 “each RBTOBIR 7 508 SO0 ARTS P et Seve Py tvvs tblo Gl e gy

message from.,a_.cljient machine through an assigned port (step.701). Wen the
3 ol

server indicating its gwR laad levgl and thedepd levels of all ther sewvers; Loadlevalsmange i s a
"request server" nmessage, neani ng that a custoner assigned to
that parti culingicat® farerampledewmany sestagea patiear #693r machins iz, cutrbrely

- 14- server determnes if it is the |east |oaded

server, whi clsemixingodstngdinniphd eV thftrynation provides for additiena ldsatidvaDbdlingingabl e of
server load levels (step 704). The load levels nmay be stored in

tabl es 507- 5bPcdsemer privesing b§, HEHURPR, D8 ErudtEmbS ABodsh e River gﬂﬁwl evel s
may constitute, for exanple, nunerical values indicating how

many 1gust oNeNeyBt BEANGE. 1S currently 5 servi ci ng.
If the server that received the "server request nessage, is the |east

| oaded server,  perefore, load balancing may in general be accomplished using the assignment

of customers fo 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
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It sends a response to the client nmachine and sends to the other servers
its new | oad | evel (step 706). The response indicates to the
client machine that this particular server is avai l abl e for
servi ci ng woeesmyssoner requesting service. |f the server rcyrusedidbie | east
10 | oaded server, then it waits for another "server request”
message ( strepreséfitifetwork 110, front end processor 111 in kémbifigtioh&dt ORSI1 [ $6E6H8 Was not a
"request server" nessage, the server determ nes if the

nessage i s 126." TRGUQF eroST2-508 i provis f @Rarfisit, Ahta E8Versid nedsarly iy SeT Ver
clears its tabl e containing the other servers |oad | evels

(Step 705) cuffiflerlhachE F017rf1 158 S6tvic plolfder machines lz%g)lzsjt'&gﬁsm{zechi ne and

sends to the ot servers 1ts new | oat | eve step

If the recel. ' either .of. thase ssages, the server determ nes
it the | SBTCRSPEAWEIZ RGOS Sk S TR AU tnrdhe St eyl
mes;age (step 707). 1f so, the_ server . updates its table with
t he’ ot her ST BrescalynVRign may be Useddp agy appligablerampaier detyerk 2pd firigny

message (step 708). . Addi ti onal servers nmay join the
servers al epRlippbleprogessingg a group of custoners. 20 When a server
joins the others, it nmay be predefined to service a group of custoners and
may broadcast aFKe<$dsg@owahirhef ayrherss 606 forclient rdavhinef591 tointetfaed Wittand its

| oad level. It then may performthe processing described

above Wi t h sére&®§02-504pdrfotming load balancing. Client machine 501 céithing a pfoResRére S ent
I nvention has been described in connection with a preferred

- 15 - and memory for perform@ZRAoAEHlanciiR RencBiSl i Ad $@lvh SNPIAVE! the Bt €adi | Y
apparent to those skilled in the art, and I's application is

th
10520 | SR el LA Wbl

vari ous ot her conponent ment s ent types
O V211 201 St i b e R AR HHER BDCLlbiPl LR i i 17 02
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). Ifit
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

-14 -



5 for | oad bal ancing nmay be used w thout departing fromthe scope of

the invention. This I nvention should be limted only by the
cl ai ms and equi val ents t hereof.
-16 - WO 99/44155 VWHAT IS CLAIMED | S: PCT/US99/04070

server determines if it is the least loaded server, which may be accomplished by
evaluating its table of server load levels (step 704). The load levels may be stored in
tables 507-510 for respective servers 502-505 (see FIG. 5). Load levels may constitute,
for example, numerical values indicating how many customers a server is currently

5 servicing.

If the server that received the "server request message, is the least loaded server,
it sends a response to the client machine and sends to the other servers its new load level
(step 706). The response indicates to the cliént machine that this particular server is
available 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 customets.

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

-15-



1. An apparatus for converting nessage formats, conpri sing:
means for receiving an input nessage in a variable field format;

means for identifying data types for each field of the input nessage; 5
nmeans for »sewaissng an out put nessage having nultipl e firdrdsosehioned by a -
fixed format; and means for mapping data fromthe input
nessage to esphodiniingdndny ghafiéficationsivll berqadily apparent to those skilbsiin dgarthasied on t he
identified data types. 10 2. The apparatus of claim 1l wherein

t he recei vithig applivatio is ditersiied towokerany adaptitioRy ¢Hvaiiftipnatheptpt Fdr ekdifplé,nput
message based on predefined criteria, and

the identi fysipek StR@Em &fehté%sthé@éﬂ&ltéﬂf“fd%ﬁ 4h M{gp ype to
identify Phe data types. T 6.1 M§%%§16tappar at us

of claim 1 ghenreld xed format messages, fﬂlt(paﬁa 50?195'&1&,%% {rrx%%né' %ﬁeglsgr%es means

for receiving prot%ecgpd ?OI’ITB.I

t he assenbl ns.incl udes ns. for re ot inforpgation from
20 : t‘o{]ﬁgfgag?}gmg Hiay e ised Without dezpartxng ﬂ’e gfﬁ% 3&5@1“8?“ aitMs1 wherein
the identifyin an cl udes means for downl oadi ng

pr edefi ned 1 Pﬁﬁ’ﬁdﬂ&ﬂm&? Oy by, thecleims apg pauivplentsifberent; o

-17-
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5.° The apparatus of claim 1l wherein the receiving neans includes
means for receiving the variable field nessage formatted according to

Edi f act prot ocol . 5 6. The apparatus of claiml
wher ei n the wesekaishig neans i ncl udes NRGEAES9Y/RA070
receiving the variable field nessage froma conputerized reservation
system WHAT IS CLAIMEED IS: The apparatus of claim 1 wherein the
assenbl i ng nmeans includes 10 means for generating a

serialized vdrsi oAnappdrites fot sentterting nadsageefSsmntse comprising:
means for receiving an input message in a variable field format;
means for identifying data types for each field of the input message;
5 means for assembling an output message having multiple fields defined by a
fixed format; and
means for mapping data from the input message to specified fields in the output

message based on the identified data types.

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-
e
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- 18- 8. A system for converting a variable field
nmessage into a fixed format nessage, conpri si ng:

a server machi ne; a client machine; and 5

an appar at weo9waissrf aci ng the client nmachine with the serREBUSAHMATONe, for
converting nmessage formats, the apparatus including:

means for r%cei Vilhegptathsgfitlaimy vdeepin tha re@eivinginadaheintluddsd f or mat ;

means for identifying data types for each field of the input nessage;
means for asseﬁbﬁdaﬁgfoafbcéiﬂin@lﬂie ViESkla geld iediage foimbitddpkcording tolkedifdef i ned 10

by a fixed format; and means for mappi ng data
fromthe i %cgr_essage to specified fields in the

out put nmessage based on the identified data types. 9.

The system of claim@8 wherein 15 t he receiving nmeans

i ncl udes neans for determning a type of the input nessage
based on predefiped criter the identifying
means i ncl Wies A ?ff?mqt“ﬂwmafecﬁwgwi peledss, | dent i fy
the data types. The system of cl aim8 wherein
the receiving rré@mgsf%&cm%@ﬁgblﬁéﬂd%ﬁsﬁ&ﬂ@amowatemedirﬁﬁemaﬁm. on with
t he data, and
system.

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

10 means for generating a serialized version of the fixed format message.

-18 -
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the assenbling nmeans includes neans for renoving protocol information from
-19- t he dat a. 11. The syst em of
claim8 wherein the identifying neans includes

for downl oadiW@9tsdef i ned functions for deternining the t!/’ﬁé'EfU%"P"’foﬁ‘é data

5 12. The system of claim 8 wherein the receiving nmeans
i ncl udes 8. Asystem for Convering 3 varigple disldanespagg intone fived foppat message.d message
formatted according to Edifact prot ocol . 10 13.

The syst em ofcopipaisieg8 wherein the recei ving nmeans incl udes

means for receiving the variable field nmessage froma conputerized
reservation a server machitef em 14. The system of claim8
wherein the assenbling nmeans includes 15 means for
generating a seri aldig@maéehsisap of the fixed format nessage.

5 an apparatus, interfacing the client machine with the server machine, for
converting message formats, the apparatus including:
means for receiving an input message in a variable field format;
means for identifying data types for each field of the input message;
means for assembling an output message having multiple fields defined
10 by a fixed format; and
means for mapping data from the input message to specified fields in the

output message based on the identified data types.

9. The system of claim 8 wherein
15 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

-19-
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-20 - 15. A conput er-inpl emrented nmessage fornmat
conversi on nethod, conprising the steps of:

receiving an input nmessage in a variable field format;

i denti fyi ngyvdlataigsypes for each field of the input nessagRET/USIHN4070
assenbl i ng an out put nessage having nultiple fields defined by a fixed

format ; the data. and mappi ng data fromthe input
nessage to specified fields in the output nessage based on the
identified data types. 10 16. The nethod of claim 15 wherein

the receiving step includes the step of determining a type of the input

message 11. The sgﬁ?ﬂ??ﬁlg@é‘ﬂ%fh@ﬂﬁfth@ﬁ@n%&ﬁ{eﬁﬁs in@dks

the identifyi'ng ste the step of Usrng the input nessage type to

| dentify means fortéc])gvnﬂ)%&iﬁg i)yeﬁgﬁled tt’\é'xgtioms for determinir%g the}‘lgrﬁg P{J %g gat thod of

cl ai m 15 wher ei recei ving step he step
of r;ceiving protocol information with the

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.

-20-
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data, and the assenbling step includes the step of
renovi ng protocol information fromthe 20 dat a. 18.
The net hod of claim 15 wherein the identifying step includes the step of
downl oadi ng woadefissned functions for determ ning the type RefT/ushos0rat a.

-21 - 19. The met hod of claim 15 wherein the receiving
st ep i ncl ude$s.t heAsbmputefimplemented message format comersiinumetpd, bamprisingdld e fi el d
nmessage formatted according to Edifact protocol. 20. The

met hod of cl stepgdb wherein the receiving step includes the step of 5
receiving the variable field nessage froma conputerized reservation

system recemnggnmput%s&@‘iﬁ"@%rﬁile%ﬁ'f%@ wherein the assenbling
step includes the step genérating a serialized
version of the f 'f&%ﬂxéﬂ&ﬁ%tﬁ%&ﬁ?&% field of the input message;
5 assembling an output message having multiple fields defined by a fixed format;
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.

-21-
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-22 - 22. An apparatus for | oad bal anci ng of
processi ng provided by nmultiple server machi nes interfaced
with a client machine servicing multiple custoners, conpri sing:

means for apeoeaisdg each of the custoners to a set of thPCTAISIUMMOMWachi nes;
means for storing load | evels of each of the server machines; and 5
means for s@ Vi qhBehethd of tlainDEwhereifi itiegredeivingsa¢piaciudm dlie stepoft 0 whi ch t hey
are assi gned based upon the load levels, and, if the server

nmachi nes to whi gheliithéVSiable field message fornABEd A0S ding e EdifRY fotoabll e, for
servicing the custoners using the server nachines to which

they are tenporarily assigned during the unavail ability. 10 23.

The apparatus of claim22 wherein the servicing nmeans includes

means for rgceivyin e.fromdthe client I edquest i ng service
from o A°° o3 SRET 1 HEE-OR AR R POMS ALRIET 10
ass I5g ned. 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.

-22 -
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24: The apparatus of claim23 wherein the servicing neans includes 15

means for receiving a nessage fromthe client machi ne requesting service

for the particul ar custoner fromany of the server machines.

25. The apmar®ideess of cl ai m 22 wherein the servici ng meanBCT/URIPO49ES

means for determining if a particular one of the server machines is |east
| oaded 20 22. An apparsingfot lvad badancang ofprokessig prosideld by multiple server

means for sending a response if the particular server machine is the |east
| oaded machines inteffaded avithiEdtinteachine servicing multiple customers, comprising:

-23 - 26. The apparatus of claim 22 wherein the

servicing neans i gehiddBBassigning each of the customers toXR& T tHeQerveafsthies;2a new | oad
| evel for a particular one of the server machines to t he ot her

server machi nes. : . im26 wherein the
érggfor storing load 16vkls of eddbf ﬁﬁnggr&]%tr#%lrn %sp gllécf‘

storing neans i ncl§ i ng the | oad

| evels with the new | d | evel ) 28. .Th aratus of claim
22 vvhgrei n the seWﬂ:"&angseﬁ’é“é%thFﬁ‘@f%%‘.’smgthesewermachm“% %maw§ for

receiving an input_ nessage in a variable field format; 10 .
means for i défuguegbaigd geanghe logd levelsand dtthe sorver maghines i whishthey #essage;

assigned are unavailable, for servicing the customers using the server machines to which

they are temporarily assigned during the unavailability.

10 23.  The apparatus of claim 22 wherein the servicing means includes
means for receiving a message from the client machine requesting service from

server machines to which a particular customer is assigned.

24.  The apparatus of claim 23 wherein the servicing means includes
15 means for receiving a message from the client machine requesting service for the

particular customer from any of the server machines.

25.  The apparatus of claim 22 wherein the servicing means includes
means for determining if a particular one of the server machines is least loaded
20 among the server machines, and
means for sending a response if the particular server machine is the least loaded

server machine.

-23 .-
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means for assenbling an out put nessage having nultiple fields defined by a
fixed format; and nmeans for mapping data fromthe
i nput nmessage to specified fields in the output nessage based

on the idenghhigdsdata types. _ PCT/US99/04070
-24 - 29. A system for | oad bal ancing of processing

provi ded by2grul tTH appsatay 6f cl4imCi2i wikgein the servicing means #tladdsaced with a client
machi ne servicing nultiple custonmers, conprising: a

client machi ne SQLML &riehdiy 4 Aed) 18af 1491 28BS Particular one of the server machines t&
plurality of server machines interfaced wth the client machine; and 5

an appar at u&e%&wéeg}eggmgﬂgescustoners by the server machi nes, the apparatus
i ncl udi ng: ) means for assigning each of the

custoners to a set of the server machines;
means for storing |load | evels of each of the server machines; and

5 27.  The apparatus of claim 26 wherein the storing means includes

means for updating the load levels with the new load level.

28.  The apparatus of claim 22 wherein the servicing means includes:
means for receiving an input message in a variable field format;
10 means for identifying data types for each field of the input message;
means for assembling an output message having multiple fields defined by a
fixed format; and
means for mapping data from the input message to specified fields in the output

message based on the identified data types.

-24-
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means for servicing the custoners using the server machines to which 10
they are assigned based upon the load |levels, and, if the server nachines
to which ' they are assigned are unavail able, for

servi ci ng t hewousis@sker s usi ng the server PCT/US®IOA7DES t O
which they are tenporarily assigned during the unavailability.

30. The sys2%em of systepi for 194 bdlaiciigof pveessiag pyiovided bymaltiple sewvktrdachined 5

means for receiving a nessage fromthe client nachi ne requesting service
from interfaced SFHES cIERGRACRRE sérficB nfiltiple RBtoldeRlboiprisiag! Omer is
assi gned. 31. The system of claim 30 wherein the servicing
means i ncl udes : . . 'ﬁﬁ:@lﬂﬁl receiving a nessage fromthe
client machi ne reqaucéxgx%tinrl]aé:luggrs?/rylglgg]xngr t esecog%rs’ parti cul ar custoner
fromany of the seryer %themof claim

er..machines. .. . . 32. The .
29 wherein the serAA P °ﬁ1qe°5¥le§ maghines jtgrfaced with the Efient maltie; means for

determining if a particular gne of the server machines is | east | oaded
-25 -9 an apparatus sgRATIRE hp USRIy tHe Ry o BEchngifhe apparatus

means for sending a response if the particular server machine is the |east
| oaded including: server nachi ne. 5 33. The system of
claim 29 wherein the servicing neans incl udes nmeans

for sending a new | oadmeensfbr 4ssigniag pach bf the cestonpmetoafset df theservermaaliekii nes t o
means for storing load levels of each of the server machines; and
means for servicing the customers using the server machines to which
10 they are assigned based upon the load levels, and, if the server machines to which
they are assigned are unavailable, for servicing the customers using the server

machines to which they are temporarily assigned during the unavailability.

30.  The system of claim 29 wherein the servicing means includes
15 means for receiving a message from the client machine requesting service from

server machines to which a particular customer is assigned.

31.  The system of claim 30 wherein the servicing means includes
means for receiving a message from the client machine requesting service for the

20 particular customer from any of the server machines.

32.  The system of claim 29 wherein the servicing means includes

means for determining if a particular one of the server machines is least loaded

_25.
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t he ot her server machi nes. 34. The system of cl aim 33

wherein the storing neans includes 10 means for updating
the load levels with the new | oad | evel. 35. The system of
cl ai m 29 wvwo ed/4a15she servi ci ng nmeans i ncl udes: PCT/US99/04070 MEANS

for receiving an input nessage in a variable field format;

means for iaemgitioservgr da¢hinesyqnds for each field of the input nessage; 15
means for assenbling an out put nessage having nultiple fields defined by a
fixed format; amskans for sending a response if the p@tidifarfserveryehind & ®aleastlidadsa t he i nput

nmessage to specified fields in the out put nmessage based on the
I denti fi ed sdRfePmhoHIRS -

- 26 - 36. A nmet hod for |oad bal ancing of processing
provi ded by nmultiple server machines interfaced with a client

machi ne servicing nultiple custonmers, conprising the steps of:

asskgni ng ch the custa s to.a,set of the server nmachines;

st o?i ng | oad" | eailF gysgqm %i"i!ﬂ‘@ vfh?é""é@?\?@?”c}?ﬁé‘?ﬁaﬂ%%‘?m‘i%d _
means for sending a new load level for a particular one of the server machines to

the other server machines.

34.  The system of claim 33 wherein the storing means includes

10 means for updating the load levels with the new load level.

35.  The system of claim 29 wherein the servicing means includes:
means for receiving an input message in a variable field format;
means for identifying data types for each field of the input message;
15 mcans for assembling an output message having multiple fields defined by a

fixed format; and

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

message based on the identified data types.

-26 -
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5 ° servicing the custoners using the server machines to
whi ch they are assigned based upon the load levels, and, if
the server machines to which they are assigned are

unavai | abl e, W@pa44E35ng t he custoners using the server machPEBYSWE4ENI ch
they are tenporarily assigned during the unavailability.

10 Fb.  Amethad fon dapd balanding ofipe®essingpedvided g mutiple servegmachings

i ncl udes the step of . receiving a message fromthe

cl i ent machi nieterfacpd o6 thi ajicutanachine sdrvioimg smiltipds customérs, comprising thesteps ofes t o
which a particular custoner is assigned. 38. The net hod

of claim 37 wher eiagsigrigy ek vf thé O@tonietito aR@tloftheservdienaehiaes; of 15
receiving a nessage fromthe client machi ne requesting service for the

particul ar storing load feSls @FBdch bf MBS ndbnihdiearier ver machi nes.

39. The nethod of clfaim 36 wherein the servicing step includes the steps
of . e Ml i hC I t he. server

machi r?es i s | east sffgggg&g %érlg%gqe H’gﬁgg&e s%rv@x%&o'hm% %&@gehreth%é%ﬁfsﬁlgg?& and

: . h : hi . he | |
:gpsgpg ar estPa(s)endS uepoilf (&areﬁlilgvg_iss Lxﬁiﬂf%e s%revgly Igartch{xrl%sc tolw ?chltﬁe};[ arg ass%%g({ are oaded
- 27 - . __40. The met hod of claim 36 wherein the
servi ci ng st epayaiieblgden/iqingthe eustomsrs using the server machines to whicktgYiireg a new | oad
| evel for a particular one of the server machines to the other

temporarily assigned during the unavailability,

10 37.  The method of claim 36 wherein the servicing step includes the step of
receiving a message from the client machine requesting service from server

machines to which a particular customer is assigned.

38.  The method of claim 37 wherein the servicing step includes the step of
15 receiving a message from the client machine requesting service for the particular

customer from any of the server machines.

39.  The method of claim 36 wherein the servicing step includes the steps of
determining if a particular one of the server machines is least loaded among the
20 server machines, and
sending a response if the particular server machine is the least loaded server

machine.

-27 -
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server machi nes. 5 41. The net hod of claim40 wherein the

storing step includes the step of updating the | oad
| evels with the new | oad | evel. _ 42. The met hod of cl aim 36
wher ei n t haveewaissi ng step i ncludes the steps of: PCT/US99/04070 :

receiving an input nmessage in a variable field format; 10
i dent i fyi ngdtdat dlteymeatiodfaficlaia 36 whemindhofervitiag stepincludesstbasiep of
assenbl i ng an out put nessage having nultiple fields defined by a fixed

format; _sending &ély load level for a particular one of theupven gralsihés tb ferotiidhe i nput
nmessage to specified fields in the output nessage based on the
identified dafnlViRes:
-28 -

5 41.  The method of claim 40 wherein the storing step includes the step of

updating the load levels with the new load level.

42.  The method of claim 36 wherein the servicing step includes the steps of:
receiving an input message in a variable field format;
10 identifying data types for each field of the input message;
assembling an output message having multiple fields defined by a fixed format;
and
mapping data from the input message to specified fields in the output message

based on the identified data types.
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