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| NTERFACE MODULE FI ELD OF THE I NVENTI ON Thi s i nvention
relates to an interface nodule. Mdre particularly, but

wmodosessobusi vely, it relates to an interface npCER2008/051616

bet ween nodul es of software. Even nore particularly,
but not exclusively, it relates to an interface nodul e
bet ween a nodul e of conmuni cat'i ons software and a
nodul e of busi ness | ogic software. BACKGROUND TO THE
I NVENTI ON Typi cal |y, a business software engi ne
conprises a front end communi cati ons nodul e and a
plurality of instanciNTERFACEKMEODIbLESI ness | ogic
nodul es. During the interrogation of the business
engine in response to a user query the front end

data corresponding to the user
WPFEL[S RVERFION dul e then determ nes which of
t Tibishineéntemdretads tean |n$terfes¢- meadul@bMere padmllarw bt hdie
user I S deter nation i

SSau g eo Hles DrLintdiTae AP hedekeR mepdiia phsotware.
r f d
¢ R Bt T e D 8L R 8085 SRy *E*Eer*a%
ofmadetebgivesh a meduieef cprempniceiond acftwaralandduhedtlhef
processes the guery data and fornul ates interrogation
é?%{n?%“i‘ OtngeS‘?fﬂ’i’@]erogatl on of external servers where
appropriate. This interrogati on data passes to the
front end m)dule fromvvhere it is routed to

$1¥; o it INMENII@GN Typical |y, processing of

d‘?y&cgly r‘?& e%%dewg?né 301%53&9 ng?ron!f'g%l a reply
e

communications module and a plurality of instances of back end business

logic modules. During the interrogation of the business engine in
response to a user query the front end module receives query data
corresponding to the user query. The front end module then determines
which of the back end modules is most suitable to deal with the user
query. Typically, this determination is made based upon criteria such as
which back end modules are running the appropriate business logic and
the load that a particular back end is subject to at the time of receipt of the

user query.

The back end module the processes the query data and formulates
interrogation data for the interrogation of external servers where
appropriate. This interrogation data passes to the front end module from
where it is routed to appropriate external servers. Typically, processing of
data by the back end module is suspended until a reply is received from

the external servers to the interrogation data.

Replies from the external servers are routed to the suspended back end

module via the front end module. Data processing recommences at the
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the external servers to the interrogation data.
Replies fromthe external servers are routed to the

waeempeysded back end nodul e via the front end nedER2008/051616

Dat a processi ng recomences at thesuspended back end
nodul e and data fromthe replées IS incorporated into
a response. The response is oftput to the user via the
front end nodul e. Such an arrangenent does not result
in an efficient use of resources as each instance of a
back end nodul e can process only a single request.
THuspengebdzeiendtmedpecrrsdatadromh tmﬁéph@@(té(lrﬁbﬁbdm’@d iato
is suspended unti! replies are received to

| ATRINB§E i [0V '@5PANTS trRutREt lodheisar V@éheémt eAﬂtrequ@
to deal with replies asynchronously can result in the
corruption of data within the back end nodul e as data
i Suelm ahteerangechard ades inmt Frésarftdo el sffitienhuse besoards as

SUWRARY OF TH NTI ON A di I f t
AL s taMOB IS ST MaOUIR (45 PIEsS only SppiEpus
| X814 866 TR 505G ENGa ] badk SATERERIR suspended

function el ements, the tirst functi

bt gepliasargedceived éo theviatérragationgladafrant thenexdernal
conmuni cati ons nodul e and to select which of a
p?qﬂ’%‘isi'ty of instances of |ogic nodules to forward the
i ncom ng data to based upon a rule set held within a
data structure, and being further arranged to pass the

.lh@fémph?gtomaéwﬂfb reptesasynneenousli eamrAultdnitig cargption of

s PO VRS AR et gl 0

(Etrﬁﬂtﬂh@@ﬁyff@dﬁa@%cl@@ﬁﬁ&hb@ﬂeof the sel ected Iogi c
nodul e i nstance and to nedi ate the passage of data

bet ween the sel ected | ogi ¢ nodul e
SUMMARY OF THE INVENTION

According to a first aspect of the present invention there is provided an

interface module comprising first and second functional elements, the first
functional element being arranged to receive incoming data from a
communications module and to select which of a plurality of instances of
logic modules to forward the incoming data to based upon a rule set held
within a data structure, and being further arranged to pass the incoming
data to the selected logic module instance via the second functional
element, characterised by the second functional element being arranged
to determine a mode of operation of the selected logic module instance
and to mediate the passage of data between the selected logic module
instance and the first functional element, and the first functional element
being arranged to pass incoming data to the second functional element
sequentially or to pass data corresponding to a summary data record
corresponding summary of incoming data received to the second
functional element dependent upon the mode of operation of the selected

logic module.
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i nstance and the first functiona! elenent, and the
first functional elenent being arranged to pass

WO penysIgl data to the second functional el enenPCT/EP2008/051616

sequentially or to pass data corresponding to a
summary data record correspondi ng sunmary of incom ng
data received to the second functional el enment
dependent upon the node of operation of the sel ected
| ogi ¢ nodul e. Such a nodul e prevents the corruption of
data within the logic nodule as data is neither
witten to, nor read from the |ogic nodul e
si.mul t anegusly. The first functional element nmay be

as¥ek Adpedulginravenis tee RATHPYQNR Phiratamgtin the ipgic @@é@woes
fe@@t;g i eie\tuﬁﬂ@m TR B i f ﬁp%é\to‘a% Wlotdﬂ dé gﬁqdng%su?zy

ere may e ap I'ty of seco unct’i ona
eI errents each associated with an instance of a logic

¢ RG st 4T BaBL Plefiei cbe PESoqiEt wihMa gpications

agReticat Bek Yeédhd RACHBSH BSmBhi imaiy dsfoB?aFed 'Nitﬁrtﬁé'ioglc

resulting in each |ogic nodule |ndepen
| mede ks eEherednayl bﬁ@yp!walhy af $¢C@r‘@yfsnemm ebereeraiemaach

PR Wi Sk o Rgoic bM< or 1 ogi ¢ modul es.

The data structure may conprise data entries
corresponding to the rules. The data structure may be
sBuriaa GiYisioRA e Gindignakglomentepidherinterfie allows specifi

ffﬂ'ﬁﬁflérgél?%tcfbg %@Qéc@@ﬂ \pﬂ% Hd A4 %st\@tl{ ﬁ'@%{guvtﬁpk r]ft%?%ort]g

fenote term na
arresah@gdnte@cbmlg madile mddpehbentd). uThksiihoreabed aglundancy

dul e ass the query data to dependent
rwrﬂé@ fﬁ@rﬁasi.%m 8% aRgrFope irFianabalpre, caarfa&wgpubt i on
0 I [ e,
uéra LLLEﬁ%!]E]Q tﬂ]@%@l%tloggfgl?@\'%'h%i)‘m@ in@teRicuE Bf | Ry
The data structure may comprise data entries corresponding to the rules.

The data structure may be stored at the first functional element.

The first functional element may be arranged to receive incoming query
data from a remote terminal and may be further arranged to assign which
of the plurality of logic modules to pass the query data to dependent upon
rules. The rules may comprise any one, or combination of the following:
suitability of a given logic module, usage of a given logic module,

operational status of a given logic module.

The first functional element regulates the flow of data to and from
instances of the logic modules such that the efficient usage of the logic
modules is achieved. This thereby increases the efficiency of operation of

a processor running the logic modules.
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operational status of a given logic nodule. The first
functional elenent regulates the flow of data to and

wo eawsn9gIst ances of the | ogi ¢ nodul es such that PCTEP2008/051616

ef ficient usage of the logic nodules is achieved. This
t hereby increases the eff|C|eqpy of operation of a
processor running the |ogic nodul es. The first
functional elenment nay be arranged to interrogate
external servers in response to request data received
fromone of the plurality of |logic nodules via the

s ébeidstffunctianah alenedar&rraem be afitamgbdits inteuoghtecndérnal

el ement. may be arran éo store onse ?ata from

tﬁ%n’@f@t By [RaPORss ‘{Fb'ieél Eﬁﬁ :#gy’eg%iv?q,?rp Pne of Kigyelyraldy of
RRES RloBuldsig Hﬁgéq?@ﬁgﬁ&% _re‘PerF\PﬁlrsefT"MWS’[ fu ncgonal

AI ternatively, uncti onal el enent
aelwrr&gédna;obg assnghd to skpeomsspatmealats frtdmetha)gxterrra:b dahers

This all t.i pl t f th
- 800 ShLBY e st BePite B suREA Sk Rneidged
smeaéfr@:@. REREIVNE the Kiedtirhearnal eldatcht pody H@tah@ﬂglleg e

interface may conprise a context data structure
cbaseine eapanse daket tortbe fegic cwdle sequintiallgnt ri es
correspondi ng any one, or conbination, of the
follow ng: assignnent of |ogic nodules to query data,

gvni@ae\nowsrmumpte patzmTet of tiRsrRpbatedad rbmadh briskpdIce
gquery data, session identifier (SID) associ ated

mﬂ@ﬂ@b@a@ﬁo PR SPAIRILAI0 §Bde jecdygedhe k@'ﬁmdfcpfcdatwpb'ng‘@on.
time out associated with an instance of interrogation
of an external server. The context data structure my
b€hs trdeddcevidy cortipvisd a cehtextdeata sinadturel. erentontékiedata

cont %xt dat a struct%qje al Ll ows the npagenent of query
dSFUCTHES BEY COMATISE CRIR STIRSCHTREARAY MARRY PR%tAnces of

| 86HnBinREH! &he3BIRENG £&85Afent of logic modules to query data,
global time out parameter associated with an instance of query data,
session identifier (SID) associated with each instance of query data, a
specific response time out associated with an instance of interrogation of
an externai server. The context data structure may be stored within the

first functional element.

The context data structure allows the management of query data to be
carried out in such a way that instances of logic modules can be freed to

process different query data whilst remote servers are being interrogated.

The first functional element may be arranged to return a timeout datum to
the second functional element in the time elapsed between interrogating
an external server and receiving response data from the external server

exceeds a pre-determined timeout threshold.



process different query data whilst renpte servers are

being interrogated. The first functional elenent may
wheooanysanged to return a tineout datumto the BEDBPZHOS/051616

functional elenment in the tinme el apsed between

I nterrogati ng an external ser§er and receiving

response data fromthe externdl server exceeds a

pre-determ ned timeout threshold. According to a second

aspect of the present invention there is provided

sof tware whi ch when executed upon a processor causes

t hecqn'do@m@sedzmwdaMpm of e presenf incentiadn thieee f9 girelvided

ct of t resent venti on. According to a third
a% Fregyh 'FH@"'%ﬂe%’EﬁﬂU*ﬁ’ YRR AFHOEPRSCE CRYSSR K Rfegessor to

”Eéthéédth%flnﬂe'ﬂfa‘ééfo@%é‘ﬁrs?% b3 & BREBRE fkh 6‘[5(. modul e

I nstances of logic nn es cohpri sing t e steps
sel ecting which of a plurallty of instances of

I dul t f th i ta to b
%%%aocrgf“’ P i el 5l PrmresegabiedrBet: b rBddenng

| eeBder ifeiriiciy bétgceel aeéémﬁndrﬁwt@n@ﬁéﬂlﬁe Iaﬂatuﬁétgﬁees of
characterised by determ ning a node of operation of

t lvgicsmpdgles Conyistnaibgusters Akt ance; and paSS| ng either

SRR AR D OB ol heletGeR BTN BRI Ry te
rigcomthg dataetspeiRetdngonta fulé samhs vathih @cmma REruORTE
recei ved at the communi cati ons nodul e Pendent upon

twmw@mlwéabﬁ fodheselagied giemosyla Bgiancabdul e
rg%?S?glggEF DESCRI PTI ON OF THE DRAW NGS
I men f the present invention will now be
d@estermbmg abyodegf oferation of the selected logic module instance;

and

passing either incoming data received at the communications module
sequentially, or data corresponding to a summary data record
corresponding to a summary of incoming data received at the
communications module, dependent upon the mode of operation of the

selected fogic module instance.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be described, by way of

example only, with reference to the accompanying drawings, in which:

Figure 1 is a schematic diagram of a business engine comprising a
business software engine comprising an embodiment of an interface

according to an aspect of the present invention; and

Figure 2 is a flow chart detailing an embodiment of a method of interfacing
between a communications module and instances of logic modules

according to a further aspect of the present invention.
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exanple only, with reference to the acconmpanyi ng
drawi ngs, in which: Figure 1 is a schematic diagram of

w@208s9s9ess engi ne conpri sing a busi ness sof t WaEBEP2008/051616

engi ne conprising an enbodi nent of an interface

according to an aspect of the_present invention; and
Figure 2 is a flow chart det aPl | ng an enbodi nent of a
nmet hod of interfacing between a comruni cati ons nodul e
and instances of |ogic nodul es according to a further
aspect of the present invention. DETAI LED DESCRI PTI ON
OF EMBCDI MENTS OF THE | NVENTI ON Referring now to

Figure 1. an _exenpl ary business engi ne 100 conprises a

!gl. :;g' ’f‘ -1 ;9,- i Y '-';"". d ﬁQFQTH‘E! @BQ'N
i : , p

RSy DA a2y Bl imBaR LR chabEA e iRes

ciooprersbscdufa 132, relilépiennstkdbes asbacdk am@dwaidlelts 1bda-c, and

f d,. modu 02 r, of nd el enents

15881 28 GUIEPETaAP Tsp LURPD i koL FeO RS eTace

1{@@7 906\ ks at]ﬁr%t lemerfl6 068 d8sBeLeRleh tHOBoht £54

el eme the CC 106

nt 106a of conprises a a{}a structure
108dtieat 02 and ai member efsefcond Bldnénts Bbeassoniptedwithi ch

0 he.back .end, nodul es 4a-c¢. i ncomnin ata is .
cleshfudbaHERT FRAFS MR, S B SheBibl fatsdmigateware.
context server 112. The front end nodul e 102 conprises
comuni cation software that fgr ovi des connectivity

bEREEs elateemubitaeeisthe &3¢ WEIecemyrisrs agata sikuetreall 08 that

t Lnal ry . A tyor .
SRy R tis i S e REe R b idogs 4
ptd4eat éncuehingdeta ByRidigndd/, Thd frdd amdmemc 082046 Somprises
104a-c conprise business |logic software that controls
tHEOREXEPRVEDATSf a resply to a user generated query
recei ved

The front end module 102 comprises communication software that
provides connectivity between the business software engine 100, external
terminal 114 and servers 116a-c via a network 117. Typically, the network

117 comprises the Internet or a private network.

Typically, the back end modules 104a-c comprise business logic software
that controls the generation of a resply to a user generated query received

from a remote terminal 114 .

In use, the front end module 102 receives data associated with a user
query via a load balancing arrangement 115 in a manner that will be
known to a man skilled in the art and passes the query to the first element
106a of the CCl 106.

Upon receipt of the query that first element 106a establishes a context for

the query and stores a data entry associated with the query in the context
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froma renote terminal 114 . In use, the front end
nmodul e 102 receives data associated with a user query

woe@sadoond bal anci ng arrangenent 115 in a manPEr/EP1vas/051616

will be known to a man skilled in the art and passes
the query to the first el enent, 106a of the CCl 106.
Upon recei pt of the query that first el enent 106a
establishes a context for the query and stores a data
entry associated with the query in the contextserver
112. For exanple, this context server data entry wll
cearper $¢2.aFseszampld, thiassataxhsedendata siiey adlecomphsd a
can bhe ysed to identify incom ng and outgoing . . _
cofrriel @?ﬁ%@%atﬁgé’&m ety thatiaRd RriWssd iy idgnHivdpepming
r : : ; |

ETE BRI oA RO EsRbop BN e Uo7 ool
wieshengedme o mremetemA globabbmewut ipalardetefldesines B a

Y8 T B T bR B s
OphuP I é‘?@érﬁfnséltb i{i’ﬁq@éiy i5 PP Qﬁﬁﬁiédsto%ﬁﬁtfgggvﬁthﬁ Hedime

)8
via the termna . The first element assigns
t drefinqainythe glalre restporise tivew kuleparamedel @ §nMkOaut response is

pr.o [ hg_accordi to t rules 110 stored in the
d§?§%§?¢%g§%ﬁ%ai@%&g?vﬁwég%'ruIes used to assign a
query to a specific back end nodul e i ncl ude whet her an
instance of a back end nodule is suitable to handle

t hige fies playnentHiGenassigns thesauaiy &o ene &f i kadnandromdues

oLt 57 D) e L B B
bﬁ%l Egpiadl nusdradsddoto assiprea yiuemhie 4 spstifiebaokeshd Mishile
the

passes the query data to the second el ement 106b
oNCUAE Yhatheosn intiandeeloh Rek eng Mottt siabiedtaande the

WRGLBSE, wWHBher an instance of a back end module is free to handle the
request, whether an instance of a back end module is operational, whether

an SID has been established for a query.

The first element 106a then passes the query data to the second element
106b of the CCl 106. The second element 106b determines whether the
back end module 104a with which it is associated is to run in either a
single-shot or multipie shot mode. The query data passes to the back end

module 104a via the second element 106b.

The back end module 104a determines which external servers 116a-c
require interrogation in order to fulfil the user query. Data requesting the
interrogation of the servers 116a-c passes fo the second element 106b.
The second element 106b may place a server specific response time out
parameter into the interrogation data at this point. This interrogation data
passes from the second element 106b to the first element 106a where

additional context data, for example, whether server specific response
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back end nodule 104a with which it is associated is to
run in either a single-shot or nultiple shot node. The

wa@e@spsdat a passes to the back end nodul e 104aP@i/BP10h&051616

second el enent 106b. The back end nodul e 104a

det erm nes whi ch external ser¥Frs 116a-c require
interrogation in order to ful the user query. Data
requesting the interrogation of the servers 1l6a-c
passes to the second el enent 106b. The second el enent
106b may pl ace a server specific response tine out
pHmengitelata i# prebbet isteetdg e oontdat serabr 112 anp o What
This interrogation data passes fromthe second el enent

1W6ecthedegic meditle dPadepperalpa: Wiicethgdaieriogakien data has
cpatsxd todRE3rort %hg%@&{%%zwfﬂsﬁménée%m% db%%%%r{g Fodule

r sponsetlrre out |1 S present IS store In the

cd)M@ﬁt&t@WzﬁIted 112e anerrogatimatataus et e chotihee prodeksing

psten a8 el Wi Recial dlomsnt ToBS % hedd e el Biniene

back end nodul e 104a that generated the interrogation

data is free to continue processing data. Data held
wirbaiintetragation datactherpasses 0bthe f«;omtmmi madule 1@F that then

o Diernodilfs Yt SEERET 6B PPl bR i el o
lihéarsgapeaigthng to the contents of the |nterrogat| on

dat a. The servers 116a-c process the data and return
response data to the business engine 100 via the front

¢ Rl FBEVES 1166:c pRpEss §5° 4k 0 o BRI g B
sbosinssd brginesigonse titafrani end hedaun{@Xt server 112

with an associated flag detailing the success of each
interrogation of a server 1l6a-c. For exanple, the

FUBen 7BYeifeNah8 rb838ndd ath ik &5 REAL AN nRdufe 102 the first

element 106a are stores the response data in the context server 112 with

an associated flag detailing the success of each interrogation of a server
116a-c. For example, the flag may denote that the interrogation of a
server has timed out, has been successful or has failed at one of the

communication layers.

The first element 106a identifies whether the instance of the back end
module 104a that generated the interrogation data is operating in single or
multiple shot mode. The first element 106a then identifies an instance of a
back end module 104a-c that is suitable and free to process the response
data. This may be the same back end module instance 104a that
generated the interrogation data or it may be another instance of a back
end module 104b,c. Typically, certain instances of back end modules are

identical and are therefore interchangeable.
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server has tinmed out, has been successful or has
failed at one of the communication |ayers. The first

web@sptol06a i dentifies whether the instance PET/EPE08/051616

back end nodul e 104a that generated the interrogation
data is operating in single or. multiple shot node. The
first el ement 106a then identPfies an instance of a
back end nodule 104a-c that is suitable and free to
process the response data. This may be the sanme back
end nodul e i nstance 104a that generated the

| ThEFiFR@Rrhent I8 Rp MsdsithBRYsihseniith lorid WiRIHE cOhteRt
back end nodul e 104b, c. Tyglcall , certain instances

oflatgeiid endhersantexs sever il dé e thrabadhandmoduledgdavia the
[ éc%rn%h&g%gﬁghg?%he first elenment 106a passes the

response-d ng wwth the context data held on the
context server 112 to the back end nodul e 104a via the
second el ement 106b. If the back end nodule 104a is

o éhabarigent madde d04n bt oppr@énam aggleeenateneds anr ecor d
Eg4rRLRI et 3B U RARRE A bltsbondihg i & RROCS

| fespbesddata wilihassdoltee badlachd nopduriatiodg. in nul tiple

shot node response data corresponding to the result of
the interrogation of each server 116a-c will be

r AbWEDEH ifttRe ARk RABKMEAGe Y i§ obBARINg TRENRASE $R¥ mode
nse atga an 0

modul e 104a processes the respo ut puts
r espynsatataceortedponding odhameswt oft thetihternogation oéegch o

the re e termnal 114 . vja the first ,and cond
el Tos i B 18turded Il Gl odifiogROs0E " e
network 118. For exanple, if the business engine 100

is a travel bookin% engi ne and a
The back end module 104a processes the response data and outputs

reply data containing the answer to the user query to the remote terminal
114 via the first and second elements 106a,b, the front end module 102
and the network 118.

For example, if the business engine 100 is a travel booking engine and a
user requests details of a flight from Berlin to Nice the front end

communications module receives the request from the user terminal 113.

The request is passed to the CCI 106 first element 106a that assigns a
session |ID to the request and stores this in the context server 112. The
first element 106a assigns the request to an instance of a back end

module 104a-c.

For example, two of the back end module instances 104a,b may deal with
flight bookings and the other back end module instance 104¢c may deal
with hotel bookings. In this case, the first element 106a identifies that the

hotel booking back end module instance 104c is inappropriate for sending
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user requests details of a flight fromBerlin to Nice
the front end comuni cati ons nodul e recei ves the

WO epaes90f rom t he user term nal 113. The requeBCT/EB2008/051616
passed to the CCl 106 first elenment 106a that assigns
a session ID to the request ﬂg stores this in the
context server 112. The first el enent 106a assigns the
request to an instance of a back end nodul e 104a-c.
For exanple, two of the back end nodul e instances
104a,b may deal with flight bookings and the other

béekregndsinodubge bhitedtigiet ddkingraycidead mddule metaices 104b
bookings. In this case, the first elenent 106a

i BEYEhE PREAGAGHIN RIACCTRHIBANGIHEK e ashc kheraioiep e trst
| ZRIRA P s s RRR ARy SR GERE i

| iImstaamee4b0tbt desls vatheftighipteabkimygpr ocessi ng anot her

request. Therefore, the first elenent 106a assigns the
request to the avail able back end nodul e i nstance 104a

t I '
L LR Al T PBER Pemert TR G i Rrane

otten arfie the avaikbleflight ghokibg dkick gndantd@adnsteoice é04a

i st ance 104 Thi s processes the requ a, known
N S e A e L P
| dhterreqoastirgnthefintehfor@tioh of tHee %ﬁfaﬁé‘» k8nktoa16a-cl Mhe

i nterrogation data passes thr the CClI 106 via the

seisires l|0élrﬁa£ﬁ@ bacens Tuouais i GOF 166 imeihe sosnd alement
OGSt TP 10630 2 e s8R ebar Tneb ags age )

eadideﬁamJﬂhe intestcgaten tatkain srdepry @énate whivteéi therbakegide
shot, or, nultiple shot node, and whether a server

spedite Iesta@%&.%@ is PREraiing ip 2ithaesiaslenshotns shdltple shot
mode, and whether a server specific response time out parameter has

been set.

The first element 106 extracts the flags from the interrogation data and
stores it with the context data for the session as identified by the session

D in the context server 112.

The interrogation data passes to the communication front end module 102
from where the interrogation data is transmitted 1o the airline servers
116a-c via the network 117. The servers 116a-c are interrogated in a
manner that is known to a person skilled in the art. Response data
containing data relating to the availability and price of seats on the Berlin
to Nice route is transmitted to the business engine 100 via the network
117.
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The first elenment 106 extracts the flags fromthe
interrogation data and stores it with the context data

wo erospysvosessi on as identified by the session PO/EP20DSIES51616

context server 112. The interrogation data passes to

t he conmuni cation front end n??ule 102 from where the
interrogation data is transmtted to the airline
servers 1ll16a-c via the network 117. The servers 1l6a-c
are interrogated in a manner that is known to a person
skilled in the art. Response data containing data

r hatregiworise dde pagsed ahblgh thehonisid@icalilesS e © e firbie
Berlin to Nice route is transnmitted to the busi ness

efigmant 1§6anf dhe RE! OB Whkrelt i3 amsignedsipensitabig, ree back

to the fi t
DB i U ol Ao SO PR phige( o the 1St
suitable, free back end nodul e i nstance 104a as

descrj bed herei nbefore. Should a global_ response tine
RO aloPel rasBones st PRI SR deinascAtna gt of

t BR et 1b§§ diGe C@W%Hh@ég%@sﬁrﬁ%ﬂﬁge gHﬁed budt il 6f he

response data i s not receiv ront end nodul e
1G3pbesedeta isenadxpteiyed it thedrentremdauodpler 1Gbefbfe the s

OCCUL S e . front, end l.e 102 nerates . notjfi i on
cetahiat e el SRd o g po6is R Fon 8 2eddyis S35
ThéserabRndtificeash Sath thatBasded ®RhY bRRAERRGRCH Btinstance
results in a timeout nessage being routed by the front

eh@aodibisdhenrigaers mdinneeut replyrfaqaienca dhatirgsiltsein a timeout

I DI R

sequentially if the back end nodul e i nstance 104a is
operating in nmultiple

The response data is passed to the back end module instance 104a that
the front end module determined appropriate and free to use, either
sequentially if the back end module instance 104a is operating in multiple
shot mode or as an aggregate data record if it is operating in single shot
mode. The response data is processed by the back end module instance

104a according to the business logic running within said instance 104a.

If the back end module instance 104a is operating in multiple shot mode
and server specific time out is set any the failure of any one, or a specific,
airline server 116a-c to respond within the time limit specified in the server
specific response time out results in the output of reply data in which this
time out failure is noted to the first element 106a. Typically, a server
specific response time out parameter may be defined where a particular
server is known to have a poor reliability record, is undergoing upgrade or

any for any other reason.
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shot node or as an aggregate data record if it is
operating in single shot node. The response data is

w@emsoswed by the back end nodul e i nstance 104BCT/EP2008/051616

according to the business logic running wthin said

i nstance 104a. |If the back eng nodul e instance 104a is
operating in nmultiple shot no and server specific
time out is set any the failure of any one, or a
specific, airline server 116a-c to respond within the
time limt specified in the server specific response

t Ifm@ regpomsstinbout Patdraeteis Brd coltravepled tHatback Rndtédule
this time out failure is noted to the first el enent

106tanceyiildcputputsgepbrdain te tafirst elaneeypd®de. ti me out
paranmeter may be defined where a particular server is
known to have a poor reliability record, is undergoing
u‘n‘jigea dickt etemanty1 08% pasyesameephedstano ttie front ersqbcrrmmle 102,
out  paraneters are contravened the back end

B0 IEB A CEPY GIeSS SR NS BT PatiL e VR NE B PR 17.
el emrent 106a. The first el enent 106a passes any reply
data to the front end nodul e 102, which routes the

r Bpfeyriognawtto Rigereud e methad ointetfeting betiveenret wor k

117. Ref Fi 2 t hod of ,
Ak RAEnE Srakilh aRddetdnre ot PeRanaddassommsises
i é\éiéé‘tﬂfge@h% deﬁblGrdﬁ%ﬂHf mgm@a@bm@b ﬁﬁJd@nFés' BFombaghhe

of a plurality of instances of |ogic nodules to
fioceanty date toriesetngpodaa wile sebhglddvithioa data streciies (Step

A8 oyt 6 Bt 0G0 madiaTiana

(Sttep 2202) A rhod®deopératinrchthdselettednNegisehedliethdtagtsis
nmodul e instance is determ ned (Step 204). Incomn

dagtemPibed; (wéep 804 ) hlécawﬁaf@d@p@iwgd @b g eoma eas
;rg)og[];%u@ a%géc?ﬂ% r%gé&e @c ShddiiRs eﬁﬁgyg@tg]e?\lt L)y 09 as;a

reco respondin
[ mnnmam‘gdd’aat 1@cord correspondmg to a summary of incoming data

received at the communications module. This depends upon the mode of

operation of the selected logic module instance (Step 2086).

It will be appreciated that although described with reference to travel data
the present invention is suitable for use in any engine in which muitiple
instances of business logic, or any other logic, interact with a
communication module that regulates the flow of data to and from the logic

instances.

It will be further appreciated that although described with the first and
second elements of the CCI as separate and associated with the front end
module and instances of back end modules respectively the CCl may be a
discrete system element with multiple instances of the second element

running therein.



recei ved at the conmmunications nodule. This depends

upon the node of operation of the selected |ogic
woreaalgsodnst ance (Step 206). It will be apprecPet/Ep2008/051616

that al though described with reference to travel data

the present invention is suitagble for use in any

engine in which nultiple instances of business |ogic,

or any other logic, interact with a contmunicati on

nodul e that regul ates the flow of data to and fromthe

logic instances. It will be further appreciated that

awmleu@lmodemmﬁadmd\enmdsf thbéndntioh rave rncdubcabedEinigl be

of the CC as separate and associated with the front

eﬂiapaf@amoefhaﬁa skilgt! din B2 0188 AYeak s aEIPEare that various
r nt
R e Y RE A R B e e e A g
tWéIn@tutrdeNarﬂlreg fram thesscepbaditimeimventidén.t he i nventi on
have been described, it will be apparent to those
skilled in the art once given this disclosure that
various nodifications, changes, inprovenents and

vari ations may be made w thout departing fromthe
scope of the invention.CLAIMS 1. An interface nodul e
conprising first and second functional elenments, the
first functional elenent being arranged to receive

i ncom ng data froma comuni cati ons nodule and to
select which of a plurality of instances of |ogic
nodul es to forward the incom ng data to based upon a
rule set held within a data structure, and being
further arranged to pass the incom ng data to the

sel ected | ogic nodul e i nstance via the second
functional elenent, wherein the second functiona

el emrent is arranged to determ ne a node of operation
of the selected | ogic nodul e instance and
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to nedi ate the passage of data between the sel ected
| ogi ¢ nodul e instance and the first functional elenent

waeasohysoof i r st functional el enent bei ng arrangedi/EP2008/051616

pass inconmng data to the second functional el enent
sequentially and/or to pass data corresponding to a
summary data record correspdhﬂlng summary of incom ng
data received to the second functional el enent
dependent upon the node of operation of the selected
| ogi c nodul e instance. 2 . An interface nodul e
according to claiml1l wherguamse first functiona

el enent is associated with the comuni cati ons nodul e.
3. An interface nodule according to either claim1l or

2 vvher | at ed
aivh t b oS Hlle CHR bR iR o ARG D L

ae{emahtﬂ ghedirstifahslichat efgpneérsti bin@apbbg&d td Yeceivesifeomthg

agctfjronal el enent s, each associated wth an i nstance

0

FPicccorpALINCations mpquie apfl de selestivhichaicbplyraltly ob
it %%‘f“l(ﬂjé ﬁrst %Af?) VA RE i fin tc%é‘igi\nﬁg C‘l;u on a

store at t ona el enen acé
nmﬂenset iaeid(w:mnng data stryclure.cad bgng Hate vdresrgjoal tbl‘pass
st functi on el errenﬁﬁdas arraaged to receive
HEeShPH TG 5 T e, SPRGlad OaR ropaTednsings Vi ipeisscond
thbﬁ@rﬁaiQﬁérﬂ@ﬁ?QvﬂéPeiﬁstﬁb GRCHY ﬁfhéfﬁf)néh&egle‘hi & - dngdd to
| ogi ¢ nodul es to pass the query ependent “Upon
r getegming a rrmdeu gitaperaiien abithel @iaﬂe«bi@gmmddmlamtance and

pr.e i m wher.ej first f naI el ment
oBHIEREUE Bl Yl pofiweer B ceraen i o
emtst%frm@|arﬁiethtéq‘fr§t fuBctidial elEreéM AR tRRAWSELABSSH A icins M
any precedi ng% cl ai mwherein the
béing arranged 1o pass incoming data to the second functional element
sequentially and/or to pass data corresponding to a summary data record
corresponding summary of incoming data received to the second
functional element dependent upon the mode of operation of the selected

logic module instance.

2. An interface module according to claim 1 wherein the first functional

element is associated with the communications module.

3. An interface module according to either claim 1 or 2 wherein the

second functional element is associated with the logic module instance.

4, An interface module according to claim 3 comprising a plurality of
second functional elements each associated with an instance of a logic

module.

5. An interface module according to any preceding claim wherein the

data structure is stored at the first functional element.
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first functional elenent is arranged to generate a
sunmmary data record fromresponse data received from

we@xdaoenysab1 servers and to pass said summary dat BCT/ERINg1051616

to the logic nodule instance. 9. An interface nodul e
according to any preceding ¢l aimwherein the first
functional elenent is arranééﬁ to pass response data
received fromexternal servers to the |ogic nodul e

i nstance sequentially. 10. An interface nodul e
according to any preceding claimconprising a context
data structure. 11. An interface nodul e according to

any precedi ng claimwherein the context data structure
cOnpr i AR NIGHAGE B ICCUH NGB RgCemipgd sfairruherein the
f WeYok ' ljagi : :

oo tolea B nERLR Hhr o8 Eodle Hietinb %) dafidn »
afertpte tyrndatkeand ssartbar adenged tceasigh Bhickssitbieat@dlity of

th each instance of que ata, a,specific response
b Bailet B3HRSE G qneh Gata 5 LBhnmis B roh Elasognt | on
of an external server.12. An interface nodul e

according to any preceding claimwherein the context
dat a shm indediaee modsiteraeebrdingtpranyretédisg claimowheneid the

t.. 13. An interf dul di t
SR e PSR EBAB S S5 At chla o
| Sxt@fmadBeRerd 0 return a tinmeout datumto the second

functional elenment in the tinme el apsed between
I nterrogating an external server and receiving

FeP auR Tt R o BotBleg) B SR Byrein e
i firsefuhation deheees aratgeuUdigeabine s shftaey 888 record

instances of |1 ogic nodules conprising the steps of:
JErBLESRRSRHAAA Teseied IToPneXte)nab servess and de pess 1salgi ¢

RMNEF 49 RENRY @ thBSogic module instance.

9. An interface module according to any preceding claim wherein the
first functional element is arranged to pass response data received from

external servers to the logic module instance sequentially.

10.  Aninterface module according to any preceding claim comprising a
context data structure.

11.  Aninterface module according to any preceding claim wherein the
context data structure comprises data entries corresponding any of the
following: assignment of logic modules to query data, global time out
parameter associated with an instance of query data, session identifier
(SID) associated with each instance of query data, a specific response

time out associated with an instance of interrogation of an external server.
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incom ng data to based upon a rule set held within a
data structure; passing incomng data to the sel ected

wo ogso9syodul e i nstance; deternmi ning a node of PEEEPRL00LO51616

of the selected |ogic nodul e i nstance; and passing

I ncom ng data received at th@iconnunications nodul e to
the selected | ogic nodul e i nstance either

sequentially, or as a summary data record
corresponding to a summary of incom ng data received
at the communi cati ons nodul e, dependent upon the node

of2.opehAatinterfacé mdikils abesrtirg tbmmmémhg did1et @AE®IN the
15. Software whi ch when executed upon a processor

CERIYEN daR shueRIES ipsiores WBP'“afé‘etfﬁ%t fUReiaTabelemetul e of

any of clains 1 to 13.

13.  An interface module according to any preceding claim wherein the
first functional element is arranged to return a timeout datum to the second
functional element in the time elapsed between interrogating an external
server and receiving response data from the external server exceeds a

pre-determined timeout threshold.

14. A method of interfacing between a communications module and
instances of logic modules comprising the steps of:

selecting which of a plurality of instances of logic modules to forward the
incoming data to based upon a rule set held within a data structure;
passing incoming data to the selected logic module instance;
determining a mode of operation of the selected logic module instance:
and

passing incoming data received at the communications module to the
selected logic module instance either sequentially, or as a summary data
record corresponding to a summary of incoming data received at the
communications moduie, dependent upon the mode of operation of the

selected logic medule instance.

15.  Software which when executed upon a processor causes the

processor to act as the interface module of any of claims 1 to 13.



