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INFORMATION PROCESSING APPLICATIONS 

TECHNICAL FIELD 

[0001] The present invention relates to information pro 
cessing applications and in particular to the development 
and modi?cation of such applications. 

BACKGROUND 

[0002] There is a need for powerful information process 
ing applications in many ?elds of technology and areas of 
economic endeavour. These applications are often of a very 
specialised nature, in the sense that they are intended to 
control, manage or manipulate speci?c kinds of real-World 
information or inputs, possibly provided in real time. 
Examples of such applications are, for instance, applications 
for automatic control and management of integrated pro 
duction facilities, applications for control and management 
of transportation netWorks such as those of ?eet vehicle 
operators, and applications used in ?nancial markets for 
example for pricing ?nancial instruments such as derivatives 
etc. 

[0003] There is also a need to develop such information 
processing applications as rapidly as possible, in a Way 
Which meets the specialised needs of the intended use, eg 
?eet management etc., and speci?c requirements of the user 
of the system. 

[0004] E?forts have been made to meet this need for rapid 
development through the use of object oriented program 
ming techniques and object oriented development tools. 
Such development tools, for example RAD tools, can offer 
some improvement to coding, testing and rollout times, but 
offer only partial solutions to the problem of rapid and 
secure development of poWerful and complex applications. 

[0005] There is further the need to provide for adaptation 
of developed information processing applications to meet 
changing circumstances or market needs, and/or to deal With 
changing user requirements. Conventionally, objects that 
represent different problems have different data content and 
data processing methods. This means that adapting or 
enhancing an existing information-processing environment 
to accommodate neW requirements necessitates a large 
amount of effort, inter alia involving adaptation of the data 
model for storing the data and structures for data transmis 
sion need to the required changes. 

[0006] Further, achieving optimum performance using 
standard object-oriented approaches and languages has 
required compilation into ?xed executables or libraries 
Which, once deployed, are in?exible and di?icult to extend. 
Thus, modi?cation or extension of applications to meet 
changed user needs has been the domain of the skilled 
programmer, Who can Write and modify the code on Which 
the application is built. This inevitably involves delay for the 
users of the applications, Who have to Wait until in-house or 
third party IT specialists have completed the required 
update. There is thus also a need to provide that users, i.e. 
people Who are not programmers and have no coding skills, 
With scope for modifying or extending applications. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides an application 
frameWork Within Which an application can be e?iciently 
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and rapidly developed, and Which alloWs for rapid and 
e?icient modi?cation or enhancement of the developed 
application to meet changing requirements or circumstances. 

[0008] The present invention further provides an applica 
tion frameWork Which alloWs applications to be modi?ed or 
enhanced at runtime, and for this to be accomplished by 
users With no coding skills. 

[0009] Applications using the frameWork of the present 
invention can offer a combination of the speed and reliability 
of natively compiled code With a degree of ?exibility and 
extensibility previously not available With compiled code 
systems. 

[0010] Further, applications using the frameWork of the 
present invention are such that components making up the 
application can be run on different processes on one machine 

and/or on different machines in a netWork, so that the 
applications are processed in a distributed manner enabling 
better use to be made of available resources. 

ADVANTAGES OF THE INVENTION 

[0011] In prior application development environments 
changing the behaviour of objects/components created via 
standard object-oriented development tools, or modifying 
the data ?oW through these objects/components requires, in 
substance, iterations through the initial creation process, 
Which is a task that becomes particularly time-consuming 
and complicated at advanced stages of the development 
process. In contrast, Within the application frameWork of the 
present invention applications can be developed Without the 
need to permanently repeat this process. Further, prior 
application development environments rely on program 
ming expertise for the creation and modi?cation of an 
application, the frameWork of the present invention can be 
used by those With programming skills and by those having 
no or very limited programming skills. 

[0012] As a result, the application frameWork provided by 
the present invention e?fectively rede?nes the Way applica 
tions are designed, implemented, tested and extended, and 
can greatly reduce time-to-development and costs involved. 
Applications developed Within the frameWork of the present 
invention also offer accessibility and ?exibility to users such 
that they can effect modi?cations, Without having the ability 
of Write code, to rapidly adapt the application to their needs 
Without having to Wait for IT specialists to do this for them. 

[0013] Further, applications developed Within the frame 
Work of the present invention are so structured that they are 
capable of distributed processing across different machines 
available on a netWork. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 a schematic diagram of an application 
object as employed in the frameWork of the present inven 
tion (illustrating the standard application object interface) 

[0015] FIG. 2 a schematic diagram of a hierarchy as 
employed in the frameWork of the present invention 

[0016] FIG. 3 a schematic diagram of data dependencies 
as employed in the frameWork of the present invention 

[0017] FIG. 4 a schematic diagram illustrating distributed 
processing of an application as provided by the present 
invention 
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DESCRIPTION 

[0018] Within the application framework provided by the 
present invention, an application is constructed from build 
ing blocks Which are arranged Within an architectural struc 
ture Which combines the building blocks to deliver the 
required application functionality. 

The Building Blocks: Application Objects (AOs) 

[0019] AOs are the basic building blocks or atomic ele 
ments used by the present invention to construct and appli 
cation. AOs may be complied objects Which provide the 
speed and stability of natively complied code. Each AO 
takes a number of inputs and applies some processing to 
these inputs in order to derive, typically, a single output 
value. An AO’s processing can be a very simple operation 
like adding tWo input values together or it can be very 
complex With information coming from many inputs. AOs 
may be provided as instances of “standard” AO’s Which 
provide commonly needed or generic processings, made 
available in a library, or may be specially Written by soft 
Ware developers Where special processing capabilities are 
needed. 

[0020] At run-time the AO code that performs the pro 
cessing can obtained from a library of compiled code Which 
is then loaded. 

[0021] Although the processing effected by different AOs 
may differ greatly in terms of complexity, and although the 
processing may be based on natively compiled code, in the 
application frameWork provided by the present invention 
each A0 is “Wrapped” in a interface having a standard 
structure. This means that data input and output is performed 
in a uniform manner, Which makes it easy for AOs to 
communicate With one another, or With external data sources 
or sinks. That is, for all AOs a uniform interface structure is 
used Which provides consistent representations of meaning 
or signi?cance of the AOs inputs and output(s), and these are 
accessible via the frameWork provided by the present inven 
tion. In other Words, although a user cannot “see” or 
manipulate What actually effects the processing provided by 
the AO (e.g. compiled code), through the frameWork pro 
vided by the present invention the user (or developer) can 
access and interact With the interface, taking account of the 
signi?cance and type of the inputs/outputs at the interface. 
Under the frameWork provided by the present invention, the 
user can interact With the inputs/outputs of AOs, to connect 
or disconnect them to outputs/inputs of, for example, other 
AOs. 

[0022] FIG. 1 provides a schematic illustration of a com 
piled code A0 with its code Wrapped in the standard AO 
interface. From the Figure it Will be understood that the AO 
code communicates With the interface, and that the “outside 
World” communicates With the interface, via the interface 
inputs and outputs. The interface structure is standardiZed, 
e.g. applies the consistent designations to the inputs and 
outputs of the interface Which can be accessed by a user or 
developer. For example, the interface structure provides the 
user or developer With designations of the number or inputs 
required for the AO concerned, Whether each input is 
mandatory (i.e. data must be presented to the input for the 
A0 to function) or optional, and the type of data to be 
presented (e.g. string, numeric, boolean etc.) and also pro 
vides for the user or developer a description of the meaning 
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of the data to be presented (e.g. ?rst number to be added, 
second number to be added). This applies similarly to the 
output(s) of the interface (e.g. sum of ?rst and second 
numbers). 
[0023] Thus, Within the application frameWork of the 
present invention AOs have Interfaces for uniform handling 
of data How. This simple but poWerful paradigm can be 
alternatively summarized as: “an object receives inputs and 
produces an output Without having to concern itself With 
Where the inputs come from or Where the output goes; In 
effect, the AO (e.g. code) is decoupled from its data pro 
viders and consumers. In other Words the code only “sees” 
the interface and is not concerned With What is beyond that 
interface. This is a major distinction betWeen the framework 
of the present invention and other object oriented application 
development tools. That is Why, With the frameWork of the 
present invention, objects can inserted and updated (see 
beloW), and data How betWeen components (eg Ads) can be 
modi?ed Without additional coding, linking or compilation. 

[0024] Further, When the A0 is called upon to process 
data, the interface performs validity checks to ensure that the 
presented data complies With the criteria (e.g. mandatory/ 
optional; string/numeric/boolean) set for each input. Thus 
the AO, contained Within the interface, need not concern 
itself With data validation. 

[0025] In preferred embodiments of the present invention, 
the application frameWork provides a visual user or devel 
oper interface Which displays to the user a representation of 
each AO together With a representation of the inputs and 
output(s) of the AO such that the user can understand the 
function performed by the AO (as a very simple example: 
add tWo numbers together) and the types (mandatory/op 
tional; string/numeric/boolean) and connections of the 
inputs and output(s) of the A0, The visual user interface 
provides that the user can create or delete connections by 
simple drag-and-drop or point-and-click techniques. 

The Architectural Structure 

[0026] The architectural structure imposed by the appli 
cation frameWork of the present invention comprises a 
hierarchy and data dependencies, as explained beloW. 

The Hierarchy 

[0027] A number of AOs are combined into a hierarchy. In 
the hierarchy, AOs are primarily arranged or organised in 
parent/ child relationships. Every A0 in a hierarchy (With the 
exception of the “root” AO) has a parent. A hierarchy can be 
thought of as representing a function to be performed or a 
problem to be solved by the application, With the individual 
AOs in the hierarchy providing the individual tools or 
functionality Which can be assembled or combined together 
to perform the function or solve the problem. In other Words, 
a hierarchy represents a real-World object (an object that 
performs a function relevant to the real World situation 
Which the application is to deal with, eg an object providing 
the function of a ?nancial instrument, such as a bond pricing 
or hedge calculation instrument, or an organisational instru 
ment, such as an optimal vehicle routing calculator), With 
the individual AOs of the hierarchy providing the compo 
nent capabilities needed to create the real-World object. 

[0028] The hierarchy may have a tree structure, “sub” 
hierarchies nested as needed. The application developer or 
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user can see the Whole of the tree structure, doWn to 
individual leaf elements, i.e. AOs. 

[0029] FIG. 2 gives a very simple illustration or the 
hierarchy/sub-hierarchy organisation of AOs in accordance 
With the present invention. The complete hierarchy, starting 
from the root AO, corresponds to a logical real World object, 
that is a function Which the user or developer relates to the 
real World capability required of the application Which the 
hierarchy represents, built up of individual AOs Which 
provide the individual processing capabilities or atomic 
elements needed to perform the real World function. As 
illustrated in FIG. 2, individual sub-hierarchies may them 
selves also correspond to logical real World objects (i.e. real 
World capabilities required of the application of Which the 
sub-hierarchy is a part). This organisation of AOs into 
hierarchies and sub-hierarchies, largely corresponding to 
logical real World objects, greatly facilitates the Work of the 
developer and enables a user more readily to understand the 
structure of the application. 

[0030] In substance, the hierarchy provides all the real 
World objects Which the application concerned needs to ful?l 
its purpose. 

[0031] Under the application framework of the present 
invention, the hierarchy can be seen and manipulated. AOs 
can be additionally introduced or removed, or sub-hierar 
chies can be neWly created or deleted. Thus it is possible for 
the developer or user to modify the hierarchy to meet 
changed circumstances. As a simple example, an optimal 
vehicle route calculator may involve a hierarchy of AOs 
Which deal With various relevant factors, such as cost of fuel. 
If a neW cost factor arises, for example because of a neW 
government road pricing scheme, the hierarchy can be 
modi?ed by the introduction of an A0 to deal With this 
factor in the optimal route calculation. This can be accom 
plished at run-time. 

[0032] In preferred embodiments of the present invention, 
the a visual user or developer interface of the application 
framework displays to the user a representations of the 
hierarchy such that the user can understand the hierarchy 
and any sub-hierarchies in terms of their functions, or the 
real World objects they represent (e.g. optimal route calcu 
lator) and the parent/child relationships of the AOs in the 
hierarchy, The visual user interface provides that the user 
can manipulate the hierarchy by simple drag-and-drop or 
point-and-click techniques. 

Data Dependencies 

[0033] A hierarchy, or AOs in a hierarchy, need to receive 
appropriate data to perform their functions from appropriate 
data sources of data and, in turn, to deliver output data to 
appropriate data destinations. For example, an A0 may 
provide its output value as an input to one or more other 
AOs. These AOs to Which an output value is input are said 
to be dependents of the AO providing the output value. The 
netWork Which describes the How of information betWeen 
AOs is called the dependency graph. 

[0034] It Will be understood that data dependencies, and 
thus the dependency graph netWork is essentially unrelated 
to the hierarchy to Which the AOs belong. To understand the 
distinction betWeen the hierarchy and dependencies. It might 
be helpful to think of: 
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[0035] The hierarchy as a top to bottom structure rep 
resenting the organisation of AOs (and sub-hierar 
chies). This structure may be thought of a primarily 
static (though changeable and extensible) part, With 
each hierarchy consisting of particular atomic elements 
(AOs) Which map the structure of the problem to be 
solved, or of component problems to be solved in 
achieving a solution of the real-World problem 
addressed. 

[0036] Data dependencies as a left to right structure 
representing the structure of information How through 
the dependency graph. This structure may be thought of 
as providing the connections betWeen the atomic ele 
ments (AOs), Which guarantee the data How When input 
information updates in the application at run time. 

[0037] FIG. 3 provides a very simple schematic illustra 
tion of data dependencies of AOs in accordance With the 
present invention. Connections shoWn by solid lines Which 
indicate data How are established from external data sources 
to the inputs appropriate AOs (i.e. to the interface inputs of 
the AOs, and such data How connections are established 
betWeen outputs of the AOs and inputs of other AOs Within 
the hierarchy or inputs of external destinations of data. 
Feedback connections, illustrated by a dotted line, can also 
be established betWeen an output and an input of the 
hierarchy to enable data to be updated for a subsequent 
iteration of the processing carried out by the hierarchy. 

[0038] Because of the standard interface structure pro 
vided by the present invention these data dependencies, or 
data How connections, can be readily devised and estab 
lished by a developer or user, and the developer or user can 
readily changes them to meet changing needs of the appli 
cation. For example, the developer or user can alter the 
connections or data How to accommodate a neW A0 in an 
optimal route calculation hierarchy to take account a neW 
government road pricing scheme as mentioned above. 
Because of the standard interface structure, the developer or 
user can readily ensure that appropriate connections (eg 
with regard to input/output types and designations) are 
correctly made. 

[0039] In preferred embodiments of the present invention, 
the visual user or developer interface of the application 
frameWork displays to the user a representations of the data 
dependencies such that the user can understand the data 
?oWs involved. The visual user interface provides that the 
user can manipulate the paths of data How by simple 
drag-and-drop or point-and-click techniques. 

[0040] It is the architectural simplicity of the application 
frameWork of the present invention that gives it its strength 
and ?exibility. Each AO receives inputs and produces an 
output Without having to concern itself With Where the inputs 
come from or Where the output goes. As mentioned above, 
this decoupling of an A0 from its data providers and 
consumers strongly distinguishes the development environ 
ment of the present invention from other object-oriented 
development tools. In this environment, component behav 
iour and data How betWeen components can be modi?ed 
Without additional coding, linking or compilation. 

[0041] Overall, the application frameWork provided by the 
present invention enables non-programmers With little tech 
nical expertise to solve problems by very simply linking 
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together AOs Without having to give any consideration to 
coding, linking or other technical issues. AOs may provide 
connectivity to built-in services like data sources through to 
others that provide calculation capabilities and visualisation 
of information. The connectivity betWeen objects is easily 
achieved through a uniform interface that provides a con 
sistent representation of the meanings of an object’s inputs 
and its output. This unique quality of AO’s alloWs the 
non-programmer to create the required functionality by 
visually connecting AOs together like Lego blocks. 

[0042] The frameWork provided by (the present invention 
enables complex systems to be broken doWn into logical 
elements Which can be developed and tested as discrete 
components by specialist developers, third party vendors 
etc. The frameWork then alloWs even non-programmers to 
design, deploy and monitor high performance solutions 
based on those components by managing the connection 
complexity betWeen them Without having to perform any 
further coding or linking. 

Distributed Processing 

[0043] Furthermore, the present invention enables appli 
cations to be constructed Which run in a distributed manner. 

[0044] In an embodiment of the present invention, parts of 
the AO hierarchy, eg a sub -hierarchy, of the application can 
be assigned to its oWn “container”. This container provides 
the thread that executes the code of the AOs Within it and 
also provides an messaging interface for external data 
sources and destinations to enable them to interact WlIhi 
provide data to and accept data fromithe AOs in the 
container. Externally input data for AOs in the container are 
channelled as an input message queue that belongs to the 
container thread. The AOs in the container can thus take 
inputs from the container input message queue as Well as 
from other AOs Within the container. Data from AOs in the 
container can also be fed back to the container input queue 
(see eg FIG. 3). Each container thus encapsulates a single 
processing queue. 

[0045] The threads used big different containers can be 
executed on different machines or processes, or a machine or 

process can handle a number of threads or containers, to 
make full use of multi-processor capabilities of the machine. 
This enables the application to be processed in a distributed 
manner, With the code of different containers (or different 
parts of the hierarchy of AOs being run in distributed 
processes hierarchy relationships (e.g. parent/child relation 
ships) and data dependencies are still maintained. 

[0046] FIG. 4 provides a very simple schematic illustra 
tion of distributed processing of an application provided in 
accordance With the present invention. In FIG. 4 a process 
(eg a machine) is running tWo containers containing 
respective parts of the overall hierarchy External data 
sources communicate With AOs of the part hierarchies via 
input messaging queues (interfaces) of the containers. Simi 
larly AOs of the part hierarchies output data aria interfaces. 
In the illustration of FIG. 4, by Way of example, messaging 
middleWare is shoWn as handling communications betWeen 
clients of the application provided by the present invention, 
such clients being for example a spreadsheet client Which 
can take data provided by the present invention into a 
spreadsheet representation, a graphing client and a database 
client. Through the messaging middleWare the clients can 
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send data and/or requests for data to the interfaces of the 
containers and thus to the AOs of the part hierarchies 
contained or run in the containers, and also receive data. 

[0047] In terms of containers, the application developer 
can chose different organizations as best suited to the 
particular application concerned. For example, the use of 
many containers can provide for highly parallel processing, 
but it should be noted that this could be time consuming if 
many cross-container data connections are involved, 
because data has to be passed betWeen different threads. 

[0048] Even if parts of the hierarchy are assigned to a 
different container or containers the frameWork of the 
present invention provides the application developer or user 
With a logical vieW, of the structure of the application (i.e. 
AOs, the hierarchy and data dependencies) and the devel 
oper or user can manipulate or modify the structure based on 
that logical vieW. 

[0049] In summary, under the application frameWork pro 
vided by the present invention, AOs, for example compiled 
objects, can be connected together dynamically, to deliver 
both performance and ?exibility. This provides poWerful 
features such as enabling the application users to add their 
oWn neW system components at runtime. Whereas a con 
ventional obj ect-oriented design consists of objects that have 
their structure and relationships ?xed at compile time, the 
frameWork of the present invention provides for objects or 
components that have uniform transparent interfaces pro 
viding normalised data flow, such that the structure in Which 
the objects are positioned and the relationships betWeen 
objects can be modi?ed at runtime. Further, the frameWork 
provided by the present invention is designed to enable the 
decomposition of complex objects into simple components. 
Structures are created by combining simple components to 
build ?exible real World objects, Which can be extended at 
runtime. This enables applications to evolve to address neW 
requirements While ensuring maximum system availability. 
Moreover, application objects used by applications in accor 
dance With the invention can be processed in a distributed 
manner across different machines or processes Whilst the 
necessary relationships and data ?oWs betWeen objects are 
maintained. 

[0050] Thus the present invention provideszi 

[0051] l. A frameWork Within Which an application is 
built/developed by combining processing elements (pri 
marily compiled code objects) in a structured Way. 

[0052] 2. A frameWork Within Which the elements making 
up the application can be manipulated at runtime. 

[0053] 3. A frameWork Within Which the elements of the 
application can be run in a distributed manner, eg on 
different machines. 

[0054] The frameWork of the present invention provides 
thatzi 

[0055] (a) each processing element or object, regardless of 
the processing Which it effects (i.e. the task it performs), 
is constrained to comply With a de?ned interface struc 
ture. 

[0056] In effect, each element or objectiregardless of 
the task it performsiis encapsulated Within a standard 
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interface Which controls data input to the element or 
object and controls data output from the object. 

[0057] The standard interface structure alloWs a devel 
oper simply to declare, for example, the number of 
inputs required by an element or object, the required 
type of each input (e.g. string, integer, number, bool 
ean), to indicate the signi?cance (i.e. describe the 
meaning) of the data to be delivered to each input (e.g. 
time, distance, interest rate etc.), and to indicate 
Whether each input is compulsory or optional (i.e. 
Whether the data to be delivered to that input is essential 
for the object to perform its task, or is merely optional). 
The same applies to the output(s) of the element or 
object. 

[0058] This makes it easier for developers to Write the 
code needed to perform the task required of a particular 
element or object. The developer need not look beyond 
the interface. The developer can assume that the inter 
face Will deliver correct data at the inputs, and pass data 
to the output(s) of the object. The interface Will check 
its inputs to ensure that they are providing the required, 
valid data types for the element or object concerned. 

[0059] This also means that objects are reuseable. Some 
objects Will perform very speci?c and specialiZed tasks 
Which may be relevant only to a particular application, 
but other objects may perform tasks Which are common 
to many applications (eg mathematical or logical 
functions, string manipulation functions). 

[0060] This reuseability of objects is facilitated by the 
frameWork in that the frameWork makes available a 
library of pre-de?ned objects Which can be used (cop 
ied) for each neW application. 

[0061] (b) A real-World application built using the frame 
Work Will be required to perform real-World functions, 
Which may be very complex. Within the frameWork, these 
real-World functions are based on by assemblies of the 
elements or objects needed to perform the functions 
concerned. 

[0062] The means for performing each real-World func 
tion (or the means of solving a real-World problem) is 
organised as a hierarchy of the component elements or 
objects needed (or Which might be needed) for per 
forming that function. Sub-hierarchies of obj ects can be 
included Within a hierarchy. 

[0063] The developer can thus break doWn each real 
World function into a collection of component elements 
or objects (or already de?ned sub-hierarchies) together 
needed to perform that function, and can then assemble 
the elements, sub-hierarchies etc. into a hierarchy. In 
effect, the developer assembles together the tools 
needed to accomplish the desired function. Because of 
the standard interface of the elements or objects, as 
discussed above, the developer need not concern him 
self With issues of compatibility betWeen objectsithis 
is ensured by the interface: he need only collect the 
objects together Which are to cooperate in providing the 
real-World function needed. 

[0064] (c) To provide a real-World function, the compo 
nent objects need to be connected together, i.e. data How 
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paths need to be established betWeen component objects 
(and from/to external inputs/outputs). 

[0065] Because of the standard interface of elements or 
objects, as discussed above, the developer can readily 
identify the required data How paths and establish them 
to build a real-World function. 

[0066] In effect, the developer can assemble and com 
bine the tools needed to accomplish a desired function 
in a simple manner. 

[0067] Moreover, the frameWork provides a visualisation 
of the structure of the application 

[0068] Each object can be visualised in terms of its inputs, 
outputs and functionality. The hierarchy can be visualised in 
a logical vieW from the top doWn to its basic elements, and 
the data How connections betWeen objects of the hierarchy 
can be visualised. 

[0069] Further, through this visualisation, the application 
can be manipulated. Objects can be added to the hierarchy 
from the library, hierarchies can be modi?ed or restructured, 
and data ?oWs can be manipulated. 

[0070] The visualisation of an application is available not 
only to the developer of the application, but also to a user of 
the application at runtime, so that the application can be 
manipulated not only by the developer but also the user at 
runtime. 

[0071] (d) The execution of different parts of the hierar 
chic (for example a sub-hierarchy, or even an object) can 
be assigned to respective different containers, i.e. respec 
tive different processing threads. This means, for 
example, that different functions (eg real-World func 
tions) can be executed independently of other parts of the 
hierarchy. The application as a Whole can be distributed 
across a netWork to best exploit processing poWer avail 
able. 

1. An application frameWork under Which product appli 
cations are con?gured and manipulated, comprisingzi 

(a) application objects providing respective basic infor 
mation processing functions for use in a product appli 
cation, each application object containing its process 
ing function Within a standard interface With the inputs 
and output(s) of Which the processing function com 
municates Without regard to the connections of those 
inputs and output(s), 

(b) an architectural structure in whichzi 

application objects are organised into a hierarchy, the 
application objects being in parent/child relationship 
one to another in the hierarchy, and the hierarchy 
comprising an assembly of application objects 
capable of providing for a product application an 
application function built from the basic information 
processing functions of the objects, and 

data dependencies betWeen application objects are 
established by means of connections betWeen stan 
dard interface inputs and output(s) of application 
objects, 

Whereby the hierarchy can be modi?ed at run-time, and 
data dependency connections can be set up and/or 
deleted at run-time. 
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2. An application framework as claimed in claim 1, 
wherein different parts of the hierarchy are contained or run 
in respective different containers Which each provide a 
single processing thread for the application objects of the 
part-hierarchy concerned and provide a single input mes 
saging thread for communication With those objects, 
Whereby the containers can be run in a distributed manner on 

respective different machines or processes. 
3. A method of con?guring and manipulation information 

processing applications, comprisingzi 
(a) creating application objects providing respective basic 

information processing functions for use in an infor 
mation processing application, each application object 
containing its processing function Within a standard 
interface With the inputs and output(s) of Which the 
processing function communicates Without regard to 
the connections of those inputs and output(s), 

(b) creating an architectural structure in whichzi 

application objects are organised into a hierarchy, the 
application objects being in a logical parent/child 
relationship one to another in the hierarchy, and the 
hierarchy comprising an assembly of application 
objects capable of providing for the information 
processing application an application function built 
from the basic information processing functions of 
the objects, and 

data dependencies betWeen application objects are 
established by means of connections betWeen stan 
dard interface inputs and output(s) of application 
objects, 

Whereby the hierarchy can be modi?ed at run-time, and 
data dependency connections can be set up and/or 
deleted at run-time. 
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4. A computer program providing an application frame 
Work under Which product applications are con?gured and 
manipulated, the computer program being operable to 
assemble into an architectural structure application objects 
providing respective basic information processing functions 
for use in a product application, each application object 
containing its processing function Within a standard inter 
face With the inputs and output(s) of Which the processing 
function communicates Without regard to the connections of 
those inputs and output(s), 

the architectural structure being such thatzi 

application objects are organised into a hierarchy, the 
application objects being in parent/child relationship 
one to another in the hierarchy, and the hierarchy 
comprising an assembly of application objects capable 
of providing for a product application an application 
function built from the basic information processing 
functions of the objects, and 

data dependencies betWeen application objects are estab 
lished by means of connections betWeen standard inter 
face inputs and output(s) of application objects, 

Whereby the hierarchy can be modi?ed at run-time, and 
data dependency connections can be set up and/or 
deleted at run-time. 

5. A computer program as claimed in claim 4, further 
comprising a library of application objects available for 
implementation in the hierarchy. 

6. A computer program, as claimed in claim 4 or 5, 
providing means of visualiZing the hierarchy as a tree 
structure. 


