1 INTERFACE MODULE FIELD OF THE INVENTION This invention relates
to an interface module. More particularly, but not Sexclusively, it relates to an
intEPrAl8/ e lle between modules of software. Even more p&fi¢iFaPRP it 16
not exclusively, it relates to an interface module between a module of
communications software and a module of business logic software.
10BACKGROUND TO THE INVENT[ON Typically, a business software
engine comprises a front end communications module and a plurality of
instances of back end business logic modules. During the interrogation of the
business engine in response W e‘?‘%ﬁ@ﬂﬂmkﬁ)nt end module receives
query data 15corresponding to the user query. The front end module then
deterp - vhi fI e back end modules is most suitable to deal with the
ery-—Typieaty; determination is made based upon criteria such as
whicH backvemtionodislies dvenunterfgahenappraphite pastivasslodictard the
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25Wl1)ere it is routed tg agpropriate external servers. Typically, processing of
usiness logic software.

10 BACKGROUND TO THE INVENTION

Typically, a business software engine comprises a front end

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

15 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

20 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
25 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

30 module via the front end module. Data processing recommences at the
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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
s&HA¥8EUted to the suspended back end 30module via e 8t E 616
module. Data processing recommences at the 2 suspended back end
module and data from the replies is incorgorated into a response. The
response is output to the user via the front end module. Such an
arrangement does not result in an efficient use of resources as 5each
instance of a back end module can process only a single request. This is

becatidPEIEI sSR! areddn BaeKaRdRBdirrPiasftingetraripriblies
are rageyashie theninterinaioR datpuremHeestoraalSeryarend GAStRMPtS

to deal with replies asynchronously can result in the corruption of data within
the back end module as data is written and read simultaneously from a back
end Bocukn SViyEARY OB HE: HRIMENIT HD Nff bt carmlvfgdeca fitst aspect

of th%ﬂﬁmgHb\gegﬁiéf%{geﬁrggp@ﬂ@%i%ﬂwe&%@%%W%Hlag?@a%%kng first

and second functiona
This is because the processing at each back end module is suspended

until replies are received to the interrogation data from the external

servers.

Attempts to deal with replies asynchronously can result in the corruption of
data within the back end module as data is written and read

simultaneously from a back end module.

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.



functional element being arranged to receive incoming data from a
communications module and to select which of a plurality of instances of logic

MBS 838 ward the incoming data to based upon a rule sELRBFHHARH

a data structure, and being further arranged to pass the incoming data to the
selected logic module instance via the se@ond 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 25instance and the first
functional element, and the first functional element being arranged to pass

incoraiur@nc?tad@th@mwt%m@aﬁnmi%lﬁ@naatﬁﬂgm@Iw@b t@nc&ﬁfﬂ@ gata
corresponding. to a summary aata r rd corresponding summary o
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mode of operation of the selected 30logic module. 3 Such a module prevents

sthe cwm‘ngoﬂemamg}%mmgiser%ggyé%?e%%tﬁ {ﬁ@‘é&wqﬁﬁ 160,49, nor

read from, the logic module simultaneously. 5The first functiona e%ement may

be ad8BEifed WRISEREKLIWASHAMARPIEIAbIAL PEIRsERGaled Uit tlomiggic
elemenidinay Paassasiptrdawitly e looie fopd e clbesedra:hes apiyrality of

second funcfio altﬁlemﬁ)grﬁs eachf aisociate%\gith an instance of a logic
moddie; ten's oiIdGHESFh e I RE? Bietnents of the interface allows
specific functionality to be associated with the modules with which they
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redundancy within the system as a second functional element can without
prejudiciig A L RePaRIPOF Bl sifathm g Rdtescaiovbgictheydalesct
resulting in each logic module independently. This increases redundancy
within the system as a second functional element can fail without
prejudicing the operation of the remaining instances of logic modules.
15
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

20 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.

25
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.

30



15 The data structure may comprise data entries corresponding to the rules.
The data structure may be stored at the first functional element. The first

fuURQRIRAP E¥hent may be arranged to receive incoming queRfF20datA3 o4

remote terminal and may be further arranged to assign which of the plurality
of logic modules to pass the query data té¢ 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. 25 The first functional element regulates the flow of data to and

from IMRAkEES B iRRAGIRMRBLINRYS X e tRaEthe dfritsalR S5t Bithe logic
modues/issiehieveshsEnis tberebydaereasasdhe efiicieaey vloperatigrof a
processor running the Jogic modules...4 The first functional element may be
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5 1he T ivactional flementgay Rrgeranasthosiradsspoasedaip from the

external servers 5and may be further arranged to generate the summary data
recordeheireffont i&iatiivell et it aipralciamarinedit Rt BEgeitged
to pagsdbenecappase satadedtiielpgic medule sequentially. This allows

multiple instances of the response data from an external 10database to be
managed so as to reduce the likelihood of data corruption.
This allows multiple instances of the response data from an external

10 database to be managed so as to reduce the likelihood of data corruption.

The interface may comprise a context data structure. The context data
structure may comprise data entries corresponding any one, or
combination, of the following: assignment of logic modules to query data,

15 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. The context data structure may be stored within the
first functional element.

20
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.
25 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.



The interface may comprise a context data structure. The context data
structure may comprise data entries corresponding any one, or combination,

oMYREHERTAY: assignment of logic modules to query data, 15gidda it olst

parameter associated with an instance of query data, session identifier (SD)
associated with each instance of query d&ta, a specific response time out
associated with an instance of interrogation of an external server. The
context data structure may be stored within the first functional element. 20
The context data structure allows the management of query data to be

carriéFSRICA%IRA %Wﬁﬁé?ﬁ%@&@@s%?%@fd%&lﬂ@é'ﬁﬁ BePFRYEPto
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external server and receiving response data from the external server exceeds

5 preA%e&emQ?@élmmtsHya%% PPAERPINRAHIGASSEORD ARRRS] Of the

present invention there is provided software which when executed upon a

procé@.%wea%fé@%eff?é'ﬁaﬁ%@é%ﬁrt@ SOMYBYREFHRISPEBH e AritsiRas of
the n@emmlmgﬁ@agrmggf@pa #pird aspect of the present invention
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10 UPONALLG SREORIA SN B HRAR SEBEWTEgic module instance:
characterised by

determining a mode of operation of the selected logic module instance;
and

passing either incoming data received at the communications module

15 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 logic module instance.

20 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
25 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

30 according to a further aspect of the present invention.
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10passing incoming data to the selected logic module instance; characterised
b determining a mode of operation of the selected logic module instance;
AL Either incoming data received at the communicafibhE G616
155equentia||y, or data corresponding to a summary data record
corresponding to a summary of incoming@ata received at the
communications module, dependent upon the mode of operation of the
selected logic module instance. 20BRIEF 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:

FlgurBErrma@rmsﬂaiﬁmwmpfmmsms'wm@ﬂwmmm
an embodiment of an interface
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further aspect of resent inventio
(CCl) 106 comprlses a first element 106a associated with the front end

module 102 and a number of second elements 106b associated with

respective back end modules 104a-c. Usually, the CCI 106 is middleware.

The first element 106a of the CCI 106 comprises a data structure 108 that
contains rules for 110 for governing to which of the back end modules
104a-c incoming data is assigned. The first element 106a also comprises
a context server 112.

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



DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
Referring now to Figure 1, an exemplary business engine 100 comprises a
froft B H88LIe 102, multiple instances of back end module8TOH2 WS 4Rte16
5a call coordinator interface 106. Typically, the call coordinator interface
(CCI) 106 comprises a first element 106a/associated with the front end
module 102 and a number of second elements 106b associated with
respective back end modules 104a-c. Usually, the CCI 106 is middleware.
10The first element 106a of the CC! 106 comprises a data structure 108 that
contaRY FlIE%of 21 BTG BRI UPWIRER BF BRI/ MY FRBRITES 204a-c

incorpingidatisassignadwitheny siuelgrnentchiGr ASeccoMYIEP iARPRRXT
server 112. 15The front end module 102 co tl’iSEbS communi(_:a i%n software
nat S CLEEBR C BRI AR ATFRCRIETALE Dt IisH Sha Akt

extermsip@radiniahd 04t ardaseeters A §8he Viaamne peoekElist dgfpiealty, the
snetwprkc 1 £Gprpkiss DailHeRRsHRsI8 _@ﬂﬁlé/ B H%B’H?%E-:%QT%B@%W ;
back end modules 104a-c comprise business logic software that controls the
genef&tiSnioh 5%*;%0&?&%6#1@%@@&&@9@@3 federeastarinininstee
termigai dekdtinl thesRo b€ reopd endimedileptPZrieesivemiaty Bespeiriedswith
a user Zg%ugﬁrg via a Ioz%ﬁ balancir]gh?rrangement 115 in a manner that will be
knowitT i HERIER AN 6asses the query to the first element
106a of the CCI 106. 7
10 The first element 106a assigns the query to one of the back end modules
104a for processing according to the rules 110 stored in the data structure
108. Typical rules used to assign a query to a specific back end module
include whether an instance of a back end module is suitable to handle the
request, whether an instance of a back end module is free to handle the
15 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 CCI 106. The second element 106b determines whether the
20 back end module 104a with which it is associated is to run in either a

single-shot or multiple 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
25 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
30 additional context data, for example, whether server specific response



server 112. For example, this context server data entry will comprise a
session ID associated with the query that can be used to identify incoming
amtPAUEEHY Lommunications associated with the query or a%‘%ﬂ%%%ﬂﬁé@
time out parameter. A global time out parameter defines a 5 length of time
above which the whole query is deemed Sot to be fulfilled. Thus, if a
response to the query is not supplied to the user within the time defined in the
global response time out parameter a time out response is sent to the user
via the terminal 114. 10The first element 106a assigns the query to one of the

back #18 Atbdafedsieesaot isroieeediing R eardmg Iervss HikandLp ¥Brkd in
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element 106a then passes the query data to the second element 106b of the
CCI 106. The second element 106b determines whether the 20back end

modutadl PdarwiiBriohiehtd Incagassiateditodiineiiaiibenia stotazshesor

ltiple shot .Th dat to the back end module 104a vi
the LU THBIEN A 1061 TR Bek St RBARIS 208 BBIFTES which

extermédsepatics HBa-c 25 require interrogation in order to fulfil the user
41gduery. Data requesting the interrogation of the servers 116a-c passes to the

second element 106b. The second element 106b may place a server specific
respan¥eSRve st SararnEtepsath eréatatend srition reareaseristadmthahis

internpgatiessdalgiRasees fionttheriesengsianen106b to the first element
106a where 30additional context data, for example, whether server specific

response
Upon receipt of the response data at the front end module 102 the first

15 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.

20
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
25 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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8 time out data is present is stored in the context server 112 and in what
mode the logic module 106 is operating. Once the interrogation data has
pA<2eP W& ront end module 102 the instance of the back 8hd/EioYtgs1616
104a that generated the interrogation data is free to continue processing
5data. Data held within the first element B06a is updated to reflect this. The
interrogation data the passes to the front end module 102 that then
interrogates the servers 116a-c according to the contents of the interrogation
data. 10 The servers 116a-c process the data and return response data to
the blBESS eaginet 100 Resre 3 BiRt @saINoeidria elRng pai ibeaipnisiine
respones KatAoR #he dEaRs e e nedule R ANe B APRISHANL 405388 e
stores the response data in the context server 112 with an associated flag
detaifiREHE LRGN BFRach 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 of the communication Jayers. 20 The first
sl B e e T e S A B SRR e 204
that gegeeaese dateireenogeaivaitiatadstasersginpinsiadteat ofbkiple shot
modesJih SEsi Slemen=068 thepddeaiitiesilipsgnge of a backend
module 104a-c that is suitable and free to process the response 25data. This
may be the same back end module instance 104a that generated the
interiagatiosrdataobicnaydmaenathendastanserafimyhackendaradiitode

104b,c. Typically, certain instances of back end modules are identical and
are tﬁ%sr %rﬁseeicr:!] éérlc%oa{ﬁegs&%el_ng ‘tao tPte reSllJ(It c'}}qhe w%errogatlon mp ea&‘u

server 116a-c will be returned to the back end module 104a.

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 |D 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¢ 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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9 The first element 106a passes the response data along with the context
data held on the context server 112 to the back end module 104a via the

s&BAY eIkt 106b. 51f the back end module 104a is operatintihz&iigracto

shot mode an aggregate data record containing data corresponding to all of
the response data will pass to the back eHtl module 104a. However, if the
back end module 104a is operating in multiple shot mode 10response data
corresponding to the result of the interrogation of each server 116a-c will be
returned to the back end module 104a. The back end module 104a

procé88d8aHBSI8p (iR Rfdhe AN bBesiBS SpKKRIE FeRidmingaRESSNEEY to

the useiBIcENER4RE iepetR tamainabitkidaladheriiisteand seeans;
elements 106 , the front end module 102 ar}%(%}i work 118, For

| ne
examipfa i the BidRegs LR AB A i 4 PRt W%ﬁ&%@“&ﬁﬁ‘% user
requésttadetallBdat adligletfsomitBiidin teodltegthe front end
20communications module receives the request from the user terminal 113.
The request is passed to the CCI 106 first element 106a that assigns a

sessibiEI [Py eRkIFRATESH A dNsiGRS RIS ienira iRl af Sepef 1 106 PRE first

elemgpinlfiia arsigRaibr mgkestdriay Hasiasse Phaliasksent2amadule
104&@ For example, two of the back end module in&tances 1042,b may deal
fli
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interrogation data passes through the CCI 106 via the second element
106b to the first element 106a. At the second element 106b flags are
added to the interrogation data in order to denote whether the back end
module instance 104a is operating in either single shot or multiple 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

ID in the context server 112.

The interrogation data passes to the communication front end module 102
from where the interrogation data is transmitted to 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.



30hotel booking back end module instance 104c is inappropriate for sending
10 the request to. One of the flight booking back end module instances 104b
mAY B¥ERGAYed in processing another request. Therefore, tHEHEPRIERALS
106a assigns the request to the available back end module instance 104a
that deals with flight bookings. 5 The reqiést is passed to the second
element 106b of the CCI 106 and then onto the available flight booking back
end module instance 104a. This processes the request in a known manner
and outputs interrogation data requesting the interrogation of three airline

servel8e SRR inatsHd Y HHE harsedRteddle (HE tOhed6stia the
seconbgienranbafe ¢ it slanentd 86agAddhe sacrad elermenkLAR6b

f dded to the int tiop data in order to denote whether the back
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made, and whether a server specific response time out parameter has
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data and stores |
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transmitted to the airline servers ﬁl6a—c via th nﬁtwork 117. The servers
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message being routed by the front end module 102 to the user terminal
114 via the network 117.

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.



11 The response data passes through the front end module 102 to the first
element 106a of the CCIl 106 where it is assigned to a suitable, free back end
mBGY§AEaNce 104a as described hereinbefore. 5Should a §id¥EF TE85HE
time out parameter be defined at the first element 106a of the CCI 106 the
request may be timed out if all of the resp@nse data is not received at the
front end module 102 before the expiry of the time out period. If this occurs
the front end module 102 generates notification data that passes to the back
end module instance 10104a. This then triggers a timeout reply sequence

that réSQIE RN EMBDE THERSEBSHRIH G CREY Bieis filtmbapkl snedums ule2
to thengaaiderminabldhniathe nadmertnd Hirstdienieapenss, data is passed to

the back end module instance 104a that 15the front end module determined
appropriate and free to use, either sequentially if the back end module

instaibe fiG4alsoperadity pasvedtinte shoy ohtddcothasantaggregatelddt?,
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(Step 202). A mode of operation of the selected logic module instance is
determined (Step 204). Incoming data received at the communications
module is passed to the selected logic module either sequentially, or as a
summary data record corresponding 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 multiple
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 CCl 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.



12 If no response time out parameters are contravened the back end module
instance 104a outputs reply data to the first element 106a. The first
eBREPL8BA passes any reply data to the front end module Y6 E5gME 1616
routes the reply data to the user terminal 114 via the network 117. Referring
now to Figure 2, a method of interfacing bétween a communications module
and instances of logic modules comprises selecting which of a plurality of
instances of logic modules to forward the 10incoming data to based upon a
rule set held within a data structure (Step 200). The incoming data passes to
the sEBERYPISYIE RBBRNESta R dhSRYEDIRY. e vadesbPspaiateniovihee

selecipgdagic tnodiule dRpan petie Aot gl StaR A oNFe A0 Habas
received ;?t the communicatjons modul #‘? ?ﬁ ssed to the selected logic

mod{ie %llfﬁ%?%s(fu? ﬁﬂgﬁﬁ‘ EPRISTHE: r‘{/aﬂ'ﬁfé? Pedory E’&F@@%‘anding to
a sumwitienyt ceprdingrigpdatiaerecepecdf dt¢hpveotitmunications module. This

5 depends upon the mode of operation of the selected logic module instance
(Step 206). It will be appreciated that although described with reference to
travel data 20the present invention is suitable for use in any engine in which
multiple 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. 25It 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 moféjles respectively the CCl may be a
discrete system element with multiple instances of the second element
running therein. 13 While various embodiments of the invention have been

TidessHhedn Ewih&eigpparent to those skilled in the art once given this
disclosure that various modifications, changes, improvements and variations

may be made without departing from the scope of the invention. 14 The

1.inventigniglaimed iss dhlcABkigifacemadule @xaauting yithin s ¢RIM RKRast one
system having at least one processor, for interfacing between a

PrEBTATRLIARIGHEAHBE e SR & SRIFMRP RISt el 16die RIBERsO tHastances
ofintgitage,maeillenbeingrerneciakile withyacphialitbRf IR ISRINEIS e ternal

interface module comprising a first and a second functional elements, the first

SCRYRC ARG CHTANGRES FEReADE s st teents. the first

fugemdRHINicatiansyniad ue-andotselesti whigboihiihe et atityotipsianeesn@fations
logic modules to forward the incoming data, wherein, responsiv? to a user
mpd? LU P

YlieBdnasalng GURF) Gaiac MRy & ivBYARsEsHRS! AgHC I Bidmaryard the

inesraingethin Visseaiaiespaamext idestifiigieihtracaivedudsearegURSiy received,
szject one.of the plurality of instances of logic modules according to the
the ol fwerHRRe sISHERTit? BA88Y Bpon a set of rules held within a data

structidieciate iranadit \anthecsesandrfupstiianakeleqent;the received query
data to the selected logic module instance and wlerein the, selected logic

moddifdHsPARE AP HFYRY o5 Hstahima R BP ChRfAN BT EiBriariened

con@sVEIScMifEirbBageelipehto satishulbeHisenresiuestandifactormmunicate this

information.to the first functional element; the first functional element
sSSP Rt TP AlESF S RS S es g o price Raag ected

lofiomddealqueriattexternal server and storing the received response data
within the first functional element. 2. The interface module, of claim 1, )
ot ST Sl GRS B Al A i i SHaasayAish of
tha pingiéitghof ekisraamudiiveRotnmedécthpasabnd kanctipnat eleenerighesngind to
arranged to determine a mode of opgeration feti’we selected logic module
oA S T T s T e cotectodtlngic
module ifistarfoacaioddhel st funciionaletgraentpamd determined external server,
receiving response data from the queried external server and storing the received

response data within the first functional element.

2. The interface module of claim 1, wherein the plurality of instances of logic
modules can operate selectively in a single-shot or in a multi-shot mode, the second
functional element being arranged to determine a mode of operation of the selected logic
module instances and to mediate the passage of data between the selected logic module
instance and the first functional element; and

the transmission via the second functional element of the received query data to
the selected logic module instance is either sequential or corresponding to a summary
data record corresponding summary of incoming data received dependent upon the mode

of operation of the selected logic module instance.



the transmission via the second functional element of the received query data

to the selected logic module instance is_either sequential or corresponding to

a summary data record correspondinglgummary of incoming data received

dependent upon the mode of operation of the selected logic module instance.

15 3. The interface module of claim 1 wherein the data structure is stored at

the first functional element. 4. The interface module of claim 1 wherein the
3-first fhREHBHAI SR MEAt1S SFralagBd! o RseadhncBinGGER daia oM dhe first
furemaig tasmial. 5. The interface module of claim 1 wherein the first

functional element is arranged to store response data received from external

servers. 6. The interface module of claim 1 wherein the first functional

4.elemgnt is ABE SebiR BEHEERIRAISWRYRAY B Fe 6RTetERIN ERSPENSE Siabaged
received from external servers and to transmit the summary data record to

10 L RAMBGI A HRBO AL OB o P terisEakface module of claim 6

wherein the first functional element is arranged to transmit a summary data
record to the ?elected logic. module instance seggentiallﬁ 8. The interface
th 46

5 modIBOREFAIAT RATHET ChRHASihgvALoR e fid, clgmggl is arranged

toiiadacs seddleokclainidvhescinthesepnigxt data structure comprises
data entries corresponding to at least one of the following: assignment of

logic modules to query data; global time out parameter associated with an
6.instanee aftetfery diailsessioaidentifier{(SHR} assoniatedwithleachtinstanaged
of query data; specific response time out associatggo}gith an instance of

Y
iR REBGati SR S ARY SRIATEAPES VAR TEEPOPRE SHBAECASOHAM BF Efithsprvers and

towagsein the diishibncignaktetementissalsanrgadgio reddimearntimaoet datum to
the second functional element if the time elapsed between interrogating an
external server and receiving response data from the external server exceeds
7.a preteteimitectthrediields claim 6 wherein the first functional element is arranged

to transmit a summary data record to the selected logic module instance sequentially.
8. The interface module of claim 1 further comprising a context data structure.

9. The interface module of claim 8 wherein the context data structure comprises data
entries corresponding to at least one 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;

specific response time out associated with an instance of interrogation of an

external server.

10. The interface module of claim 1 wherein the first functional element is arranged
to return a timeout datum to the second functional element if the time elapsed between
interrogating an external server and receiving response data from the external server

exceeds a predetermined threshold.



16 11. A computer implemented method of interfacing between a
communication module and a plurality of instances of logic modules, the
method comprising the steps of: reléponsive to a user request, including
query data, being received at the communication module, associating a

1 icontext ideRsifier tontpRmeaideaHelod osalastngiRnerettlem!raliy®lnication
instances of logic modules according to the assigned context identifier, based

modlR apder IFFaldE ARIBsRAR of ot it the methshsrimy ettty of
querydatadn dheoselegted Ingicesnodhla nstangetie aelectrehlogiecaiogles the

determining which of a plurality of external servers must be queried to satisfy

COfRE B HOgUBAEIC: AREEItg AeSURSE (Ao the HeFetietiernal
servekRoMSIHBG thereeeNRd §e sReNER dafldo gl2mD RAB RUESERHRARIRe
including instructions for carrying out the steps of the method according to

aSgt LRk e Sl Foristitetstod P i B AREd S BSHPHEICS: A
COMpLIgIRIORRM PIeEkiCtingludinginandransiteryceRImpiemeadrblasmeanshe
se?erptgg dl%lgqg tglggﬁgpgéteerr&rlgg{g n\?vl?fcﬁl%’rfn all%iurality of external servers must be
queried to satisfy the user request;
receiving response data from the queried external server and storing the received

response data.

12. A computer program including instructions for carrying out the steps of the

method according to claim 11, when said computer program is executed on a computer.

13. A computer program product including non-transitory computer readable means

embodying the computer program of claim 12.



