
1 INTERFACE MODULE FIELD OF THE INVENTION  This invention relates
to an interface module. More particularly, but not 5exclusively, it relates to an
interface module between modules of software. Even more particularly, but
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 to a user query the front end module receives
query data 15corresponding 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
20user 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
25where 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 30module via the front end
module. Data processing recommences at the  2 suspended back end
module and data from the replies is incorporated 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
because the processing at each back end module is suspended until replies
are received to the interrogation data from the external servers. 10Attempts
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  15According 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 20within
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 25instance 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 30logic module.  3 Such a module prevents
the corruption of data within the logic module as data is neither written to, nor
read from, the logic module simultaneously. 5The first functional element may
be associated with the communications module. The second functional
element may be associated with the logic module. There may be a plurality of
second functional elements each associated with an instance of a logic
module. 10Such a division of the functional elements of the interface allows
specific functionality to be associated with the modules with which they
interact 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 20data 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.  4 The first functional element may be
arranged to interrogate external servers in response to request data received
from one of the plurality of logic modules via the second functional elements.
The first functional element may be arranged to store response data from the
external servers 5and may be further arranged to generate the summary data
record therefrom. Alternatively, the first functional element may be arranged
to pass the response data to the logic module 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. 



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, 15global time out
parameter associated with an instance of query data, session identifier (SD)
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.
25The 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.  5 According to a second aspect of the
present invention there is provided software which when executed upon a
processor causes the processor to act as the interface of the first aspect of
the present invention. 5According to a third aspect of the present invention
there is provided 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; 



10passing incoming data to the selected logic 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
15sequentially, 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. 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:
Figure 1 is a schematic diagram of a business engine comprising a
25business 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 30according to a
further aspect of the present invention.  6 



DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
Referring now to Figure 1, an exemplary business engine 100 comprises a
front end module 102, multiple instances of back end modules 104a-c, and
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
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. 15The 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. 20Typically, 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 25query 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 CCI 106.  7 



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
and outgoing communications associated with the query or a global response
time out parameter. A global time out parameter defines a 5 length of time
above which the whole query is deemed not 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 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 15request, 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 20back 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 to 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 30additional context data, for example, whether server specific
response  



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
passed to the front end module 102 the instance of the back end module
104a that generated the interrogation data is free to continue processing
5data. Data held within the first element 106a 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 business engine 100 via the front end module 102. Upon receipt of the
response data at the front end module 102 the first 15element 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 25data. 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.  



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
second element 106b. 5If the back end module 104a is operating in single
shot mode an aggregate data record containing data corresponding to all of
the response data will pass to the back end 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
processes the response data and outputs reply data containing the answer to
the user query to the remote terminal 15114 via the first and second
elements 106a1b, 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
20communications 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 25module
104a-c. For example, two of the back end module instances 1042,b may deal
with flight bookings and the other back end module instance 104c may deal
with hotel bookings. In this case, the first element 106a identifies that the 



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 be engaged in processing another request. Therefore, the first element
106a assigns the request to the available back end module instance 104a
that deals with flight bookings. 5 The request 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
servers 116a-c. The 10 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
made, and whether a server specific response time out parameter has
15been 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. 20 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 25containing 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. 



11 The response data passes through the front end module 102 to the first
element 106a of the CCI 106 where it is assigned to a suitable, free back end
module instance 104a as described hereinbefore. 5Should a global response
time out parameter be defined at the first element 106a of the CCI 106 the
request may be timed out if all of the response 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 results in a timeout 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 15the 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. 20 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 25time 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. 



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
element 106a passes any reply data to the front end module 102, 5which
routes the reply data to the user terminal 114 via the network 117. Referring
now to Figure 2, a method of interfacing between 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 selected logic module instance (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 15summary 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 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 
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The invention claimed is: 

1.  An interface module executing within a computer system having at least one 

processor, for interfacing between a communications module and a plurality of instances 

of logic modules, the interface module being connectable with a plurality of external 

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

functional element being arranged to receive incoming data from the communications 

module and to select which of the plurality of instances of logic modules to forward the 

incoming data, wherein, responsive to a user request including query data, being received, 

the first functional element is arranged to:  

associate a context identifier to the received user request;  

select one of the plurality of instances of logic modules according to the assigned 

context identifier, based upon a set of rules held within a data structure;  

transmit via the second functional element the received query data to the selected 

logic module instance  

and wherein the selected logic module instance is arranged to determine which of 

the plurality of external servers must be queried to satisfy the user request and to 

communicate this information to the first functional element;  

the first functional element issuing a query to the 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.  

second elements of the CCI as separate and associated with the front end
module and instances of back end modules respectively the CCI may be a
discrete system element with multiple instances of the second element
running therein.  13 While various embodiments of the invention have been
described, it will be apparent 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
invention claimed is:  1. An interface module executing within a computer
system having at least one processor, for interfacing between a
communications module and a plurality of instances of logic modules, the
interface module being connectable with a plurality of external servers, the
interface module comprising a first and a second functional elements, the first
functional element being arranged to receive incoming data from the
communications module and to select which of the plurality of instances of
logic modules to forward the incoming data, wherein, responsive to a user
request including query data, being received, the first functional element is
arranged to: associate a context identifier to the received user request;
select one of the plurality of instances of logic modules according to the
assigned context identifier, based upon a set of rules held within a data
structure;       transmit via the second functional element the received query
data to the selected logic module instance       and wherein the selected logic
module instance is arranged to determine which of the plurality of external
servers must be queried to satisfy the user request and to communicate this
information to the first functional element;       the first functional element
issuing a query to the 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 
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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 first functional element is arranged 

to receive incoming query data from a remote terminal.  

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 element is arranged 

to generate a summary data record from response data received from external servers and 

to transmit the summary data record to the selected logic module instance.  

7.  The interface module of 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. 

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.
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
first functional element is arranged to receive incoming query data from a
remote terminal.  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
element is arranged to generate a summary data record from response data
received from external servers and to transmit the summary data record to
the selected logic module instance.  7. The interface module of 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. 
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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:  

responsive to a user request, including query data, being received at the 

communication module, associating a context identifier to the user request;  

selecting one of the plurality of instances of logic modules according to the 

assigned context identifier, based upon a set of rules held within a data structure;  

transmitting the received query data to the selected logic module instance the 

selected logic modules determining which of a plurality 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. 

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:       responsive to a user request, including
query data, being received at the communication module, associating a
context identifier to the user request;       selecting one of the plurality of
instances of logic modules according to the assigned context identifier, based
upon a set of rules held within a data structure;       transmitting the received
query data to the selected logic module instance the selected logic modules
determining which of a plurality 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. 


