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7) ABSTRACT

A system for integrating data among heterogeneous source
applications and destination applications including a knowl-
edge repository containing temporary data storage for stor-
ing data from the source applications during processing for
population in the destination applications, a library of data
elements each providing a discrete data manipulation
friction, configuration data storage for storing user-provided
information describing the integration environment, and a
plurality of add-on modules or cartridges which each include
a plurality of predefined instruction sets defining chains of
data elements to perform interface functions corresponding
to a particular destination application. The underlying inter-
face communication and processing functions are performed
by an active component (or engine) according to the con-
figuration data and the module instruction sets. The active
component is driven by the repository data to load source
data into the temporary data storage, translate, synchronize,
and validate that data, then interface the data to a destination
application. A configuration interface permits the user to
configure the system.
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SYSTEM FOR INTEGRATING DATA AMONG
HETEROGENEOUS SYSTEMS

FIELD OF THE INVENTION

The present invention relates generally to Enterprise
Application Integration “EAI”) software, and more particu-
larly to a configurable software system for providing migra-
tion of data among heterogeneous applications without
requiring the development of code to accommodate the
specific requirements of the heterogeneous applications
present in a particular environment.

BACKGROUND OF THE INVENTION

EAI software is generally designed to address the need of
business to integrate various business software applications
employed by the diverse operating sectors of a single
business organization (for example, financial operations,
human resources, shipping and receiving, etc.), or by such
operating sectors of multiple organizations. Over time, many
organizations incorporate disparate software applications,
each designed to manage a specific business function or set
of functions. Accordingly, data related to these business
functions is dispersed across the organization, and resides
separately within the various software applications.

Unfortunately, various software applications maintain
data according to different data models, such as hierarchical
networks, relational models, spreadsheets, multimedia
databases, knowledge databases and other types of data
models. Eventually, as more and more such applications are
added to an organization, the need for data synchronization
(or updating) and migration among applications grows.
Thus, intelligent management, manipulation, and mainte-
nance of organization-wide data requires an integration
system capable of providing data transfer interfaces among
the various heterogeneous applications employed through-
out the organization (or across various organizations).

One product commonly found in modem business enter-
prises falls within the broad category of Enterprise Resource
Planning “ERP”) software which generally provides pack-
aged suites of business applications. Examples of such ERP
software include offerings by Oracle Corporation, SAP,
PeopleSoft, and Baan. These ERP products may replace
many individual business function applications with a
single, integrated suite of applications, encompassing busi-
ness operations including accounting, purchasing, shipping
and receiving, human resources, etc. Notwithstanding a
proliferation of such consolidated products, many organiza-
tions also maintain a variety of disparate applications as
described above. Additionally, many organizations employ
similar or identical ERP products at geographically diverse
locations. Thus, integration among these heterogeneous
applications and consolidated ERP products, as well as
integration among ERP products, is desirable.

Various methods of meeting the above-described integra-
tion needs presently exist. One method is the development
of custom integration software to interface, for example, an
organization’s specific set of heterogeneous applications
with the applications within the organization’s ERP product.
The custom integration method employs a traditional soft-
ware development model wherein custom code is written
specifically to operate with a fixed group of heterogeneous
applications and integrate them with an ERP product of a
particular version. This method is time consuming, labor
intensive and expensive to implement. Moreover, after the
custom code is written, implemented, and tested, it provides
the required integration only so long as the environment
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remains unchanged. When, for example, an updated version
of the organization’s ERP product is released, the custom
integration software must be updated to correspond with the
new version. This maintenance is also time-consuming and
expensive. Additionally, because the timing of such main-
tenance depends entirely upon the new ERP product’s
release date, the associated costs are unpredictable and,
therefore, difficult to budget.

Off-the-shelf, front-end integration packages, such as
those provided by Cross Worlds or Constellar, are also
available to address an organization’s integration needs.
This software is attached to the heterogeneous source appli-
cations and is used to query the source applications to obtain
the desired data. Whole files are not transferred from a
source application to a destination application for manipu-
lation and use. More importantly, this front-end integration
software does not directly integrate with the applications at
the destination end, but instead requires a software devel-
oper to generate custom code to bridge the gap between the
front-end package and the destination applications.
Accordingly, this software shares some of the costs and
inflexibility disadvantages inherent in custom-built inter-
faces.

Other integration tools, such as products like Smart dB,
include templates to connect destination applications with
back-end servers and source applications. These templates
reduce labor costs by reducing the complexity of the overall
integration task. However, such template tools are also
undesirable because developers must write custom code to
bridge the gap between the source applications and the
templates.

SUMMARY OF THE INVENTION

The integration system of the present invention provides
a flexible, end-to-end integration solution that manages all
mapping, validation, and synchronization of data among
heterogeneous source and destination applications within an
organization and among the applications of multiple orga-
nizations. The system includes an active component (or
engine) that performs the underlying communication and
data processing functions, and a repository of information
used by the active component relating to the characteristics
of the source and destination applications. The functionality
of the system is expandable through use of modules (or
cartridges) that may be added to the repository as the
organization’s integration requirements expand. The mod-
ules are configurable, pre-built integration packages, which
may be specific to a particular database application (for
example, a particular application within an ERP product
such as Oracle Applications). Once the repository is con-
figured with information describing data contained within
the organization’s heterogeneous source applications, each
module defines interface processes or instruction sets which
migrate data between the source applications and a particu-
lar destination application. The active component is driven
by instruction sets associated with the applicable module
and other information in the repository to read and process
inputs from a source application and perform the transfer of
data to a destination application.

In addition to the modules, the repository includes con-
figuration data relating to each installed module. Upon
installation or expansion of a particular integration system
according to the present invention, a user may activate a
configuration interface provided with the system to config-
ure the system to operate with the installed modules. During
this process, configuration data is created and stored in the
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configuration data storage section of the repository within a
portion of the configuration data storage corresponding to
the applicable module. The active component uses the
configuration data to determine which instruction sets
(contained within the modules) to access. The modules
assemble the instructions by accessing data elements
(individual units of re-usable code) stored in a repository
library. Since multiple modules may access the same data
elements, updates to the library data elements are universally
applicable to a variety of modules.

By providing a standard interface methodology that incor-
porates a collection of rules describing a particular destina-
tion application, the integration system of the present inven-
tion eliminates the need for custom software and the
disadvantages of the development life cycle associated
therewith, reduces user learning curves by virtue of the
knowledge contained within the repository, eliminates
manual data entry, and provides an upgrade path to future
releases of the destination application, thereby reducing the
cost of ownership. Updates may be accomplished by revis-
ing the repository and adding new modules, and distributing
them as replacements to all organizations employing the
revised destination application.

Additional features and advantages of the present inven-
tion will become more apparent to those skilled in the art
upon consideration of the following detailed description of
embodiments of the invention in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating installation of the
present integration system in an environment.

FIG. 2 is a block diagram of the integration system of
FIG. 1.

FIG. 3 is a block diagram illustrating an exemplary chain
of data elements according to the present invention.

FIG. 4 is another block diagram of a portion of the
integration system shown in FIG. 1.

FIG. 5 is yet another block diagram similar to FIG. 4.

FIG. 6 is a block diagram illustrating the interaction
between components of the integration system shown in
FIG. 1.

DESCRIPTION OF THE EMBODIMENTS OF
THE INVENTION

The embodiments described herein are not intended to be
exhaustive or to limit the invention to the precise forms
disclosed. Rather, the embodiments selected for description
are described so that those skilled in the art may utilize their
teachings.

FIG. 1 is a block diagram illustrating an installation of an
integration system 10 according to the present invention to
provide for migration of data among a variety of heteroge-
neous applications (hereinafter collectively referred to as
“source applications 12”) and a variety of database appli-
cations (hereinafter collectively referred to as “destination
applications 14”). In one embodiment of the invention,
system 10 is a pre-built, open application programming
interface “API”) which can operate as a conversion
interface, providing one-time data transfer from source
applications 12 to destination applications 14, and/or a
standard interface providing periodic data exchange among
applications. As indicated above, destination applications 14
may include suites of business applications provided by ERP
products such as those produced by Oracle Corporation,
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SAP, PeopleSoft and Baan. The architecture of the present
invention, however, and the concepts 4088 and methodolo-
gies taught herein are equally applicable to any database
application, including but not limited to those listed above.
To simplify this description of the invention, destination
applications 14 will be assumed to be Oracle Applications.

Source applications 12 may include any combination of
legacy database applications 16, spreadsheet applications
18, web applications 20, applications containing text files
22, or even ERP applications 24. Destination applications 14
may include any combination of database applications 14A,
14B and ERP applications 14C. Because integration system
10 is configurable to correspond to source applications 12
and provides incremental functionality to accommodate use
of future destination applications 14, the system offers a
flexible solution for users who desire to maintain and use the
data residing in their existing source applications.

FIG. 2 depicts the basic components of integration system
10. System 10 generally includes an active component 30 (or
engine) which provides generic interface functionality, and
a knowledge repository 40. Repository 40 generally includes
a library 50 having data elements 60 (as will be discussed in
greater detail below), a plurality of plug-in modules 70 (i.e.,
software add-ons configured to operate with active compo-
nent 30 to add increased functionality to system 10), which
along with library 50, provide the business rules,
instructions, and roadmaps to define interface processes and
direct data migration, configuration data storage 80 contain-
ing configuration data which relates to the requirements of
source 12 and destination 14 applications interfaced by a
particular module 70 (i.e., “metadata” or data describing
characteristics of other data), and temporary data storage 90
used by active component 30 for temporarily storing data
during data processing. In one embodiment of the invention,
configuration data of configuration data storage 80, data
elements 60 of library 50, and temporary data of temporary
data storage 90 are all stored as Oracle tables within a
relational database represented by repository 40. Other for-
mats for maintaining this information may be employed by
one of ordinary skill in the art. Accordingly, this invention
is not to be limited to the information storage format
described herein.

Repository 40 essentially stores business logic that may
relate to the entire suite of applications 14 available at the
destination end of system 10. This business logic (or sets of
rules) describes the structure and basic functionality of the
destination applications 14, and includes a plurality of
shareable components (data elements 60) which are used to
migrate data to the destination applications 14. Modules 70
use data elements 60 to perform application-related opera-
tions.

Configuration data storage 80 may include information
describing the source of the input data, the inputs to include
with an interface, directions for processing and transforming
data, extensions to a particular module 70, additional vali-
dation rules, data synchronization instructions, and work-
flow instructions as will be described in greater detail below.
Configuration data storage 80 is created using a configura-
tion interface 100 consisting of a series of interactive screens
which permit the user to input the above-described infor-
mation to set-up and install an interface between source 12
and destination 14 applications. Using configuration inter-
face 100, source inputs (corresponding to data residing in
source applications 12) are defined. The user may also select
from the available inputs in source application 12 known by
module 70 being installed.

Configuration interface 100 also permits the user to define
the properties of temporary tables stored in temporary data
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storage 90 of repository 40 which are used by active
component 30 as it processes data migrating between a
source 12 and destination 14 application. These tables, in
one embodiment, are physical tables given a user-defined
name, having columns which include all relevant inputs
from source application 12, all outputs to destination appli-
cation 14, and all relevant inputs and outputs of data
elements 60 used by modules 70. Each module 70 includes
a list of predefined tables that are configured to work with
the relevant destination application 14 that will receive the
inputs. For example, a purchase order Oracle Application
module 70 includes tables for headers, line items, shipment
information, and so on. Configuration interface 100 displays
screens listing the tables available for any particular module
70. The user may select some or all of the predefined tables
to be populated with the input data. It should be understood,
however, that by incorporating additional functionality in
the library 50, modules 70, or active component 30, the
“staging area” or “workspace” provided by temporary data
storage 90 may be eliminated. Finally, the user may select a
table in destination application 14 that will receive the data.
Each predefined table associated with each module 70
includes a list of compatible Oracle tables that can accept the
inputs of the temporary tables stored in temporary data
storage 90.

Configuration interface 100 additionally permits the user
to specify information about the files that will send the
inputs to the predetermined tables of temporary data storage
90. By filling out information on the screens presented by
configuration interface 100, the user may specify, for
example, the length of fields located within a particular file
of source application 12, the organization of the data and
header information within the file, and how the datafields
will be separated if they are not of fixed lengths. Since
according to one embodiment of the invention, modules 70
are configured to correspond with Oracle destination appli-
cations 14, if source application 12 is an Oracle database,
system 10 communicates with the source application
directly using SQL*Net (an Oracle program that permits
communication over a network between a client and data-
base server). If source application 12 is not an Oracle
database, system 10 communicates with source application
12 to transfer data into files which system 10 transfers to
tables in temporary data storage 90, and then to destination
application 14 as will be described in greater detail below.
Of course, by incorporating modifications to active compo-
nent 30 according to principles well known in the art, a
variety of inputs may be acceptable to system 10, for
example, inputs in XML or EDI format, or any other format.

The user may purchase system 10 including the compo-
nents illustrated in FIG. 2 with modules 70 corresponding to
those required for interface with the user’s presently-used
destination applications 14. For example, if the user runs
Oracle Applications, the user may select from a variety of
available modules pre-built to permit interface with one of
the plurality of business applications packaged within
Oracle (i.e., vendors, employees, items, purchase orders,
receipts, customers, bills of material, accounting,
manufacturing, supply chain, projects, human resources and
sales). The user may choose between providing information
describing its present source applications 12 to a developer
or manufacturer of integration system 10 in order to facili-
tate pre-installation configuration of system 10 to operate
with modules 70, or conducting on-site system configuration
using configuration interface 100 as described above. As the
user incorporates additional destination applications 14,
additional modules 70 may be purchased and configured to
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6

provide interfaces among source applications 12 and newly
incorporated destination applications 14. Consequently,
integration system 10 according to the present invention
requires no generation of custom software at the initial
installation stage or at the upgrade stage, but instead uses a
pre-packaged active component 30 with off-the-shelf mod-
ules 70 and is configurable to operate with the modules using
the configuration interface 100 set-up process described
herein.

Once interfaces are configured using the above-described
process, the user may set up a destination application 14 to,
for example, invoke integration system 10 on a periodic
basis to insure that the data residing in destination applica-
tion 14 is consistent with the data in source applications 12.
For example, if inventory information is maintained on a
spreadsheet source application 12 and modified as the inven-
tory status changes throughout the day, and the inventory
destination application 14 provided by Oracle is invoked to
produce an inventory report on the following day (or after
hours at the end of a particular day), the Oracle Inventory
Application 14 may be configured to invoke integration
system 10, thereby initiating data migration from spread-
sheet application 12 to Oracle Inventory Application 14. As
should be apparent from the foregoing, such data migration
may occur periodically according to a predetermined sched-
ule as described above, or be event-driven (for example,
initiated by receipt of input data) or initiated manually, upon
command of the user.

Referring now to FIGS. 3 and 5, each data element 60
within library 50 includes a combination of related inputs
62, related outputs 64, rules for translation and mapping
(mapping rules 66), and rules for data validation (validation
rules 68). These data elements 60 essentially consist of
reusable code or units of work that perform a discrete data
manipulation function, and may be shared among interfaces
defined by modules 70. The data elements 60 are accessed
and assembled into combinations of data elements (data
element chains 110) when module 70 executes a function.

FIGS. 4 through 6 illustrate the interaction between
integration system modules 70, configuration data storage
80, and data element library 50. As indicated above, each
module 70 is an add-on software cartridge which corre-
sponds to a destination application 14. As indicated in FIGS.
4 and 5, each module 70A, 70B communicates with a
portion of configuration data 80A, 80B, respectively, con-
tained within configuration data storage 80 of repository 40,
and repository library 50, containing a plurality of individual
data elements 60. When active component translator 120 or
validator 150 requests instructions from a particular module
70A for processing data in an interface table in temporary
data storage 90, that portion of the active component 30
provides an input 62 to module 70A which module 70A
interprets as a request for instructions to control that por-
tion’s process in achieving an output. Module 70A provides
an instruction set for achieving the output which then calls
upon a series of data elements 60 within library 50 to
perform individual tasks that may be common to a variety of
modules 70. Essentially, each module 70 includes a plurality
of linked pointers to particular data elements 60 which
together process input 62 to achieve desired output 64.
Information regarding the data from source application 12
necessary to carry out this processing resides in configura-
tion data portion 80A corresponding to the particular
module, and is accessed by module 70A during this pro-
cessing.

As depicted in FIG. 3, each data element 60 of a data
element chain 110 (resulting from a chaining process carried
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out by cartridge 70) may include a plurality of related inputs
62, a corresponding plurality of related outputs 64, and
mapping rules 66 and validation rules 68 typically applied to
inputs 62 to generate outputs 64 which are validated within
the data element. Outputs 64 of cach data element 60 can
populate a target column within a destination application 14,
such as output 64A of data element 60A, operate as an input
62 for other data elements 60, such as outputs 64B, 64B',
64C, 64D of data elements, 60B, 60C, 60D, or determine the
context in which other data elements 60 are to be used.

With an understanding of the characteristics of the data
used by a particular destination application 14, chains 110 of
data elements 70 may be constructed such that a variety of
disparate inputs 62 to data element chain 110 can be pro-
cessed to produce an appropriate output 64. In the example
illustrated in FIG. 3, input 62 to data element 60 is mapped
and validated as an output 64" which data element 60B
receives as input 62B. The mapping and validation rules
66B, 68B incorporated in data element 60B produces two
outputs 64B, 64B' which are used as inputs 62C, 62D to data
elements 60C and 60D, respectively. Each of data elements
60C, 60D produces a single output 64C, 64D, respectively,
which is combined with the output of the other as inputs
62A, 62A' to data element 60A. Data element 60A maps and
validates inputs 62A, 62A' to produce a single output 64A
which will ultimately be used to populate a data table within
destination application 14.

FIG. 4 illustrates multiple data element chains 110
(representing multiple module instruction sets) contained
within a single module 70A, each accessing a plurality of
data elements 60, many of which may be common to each
data element chain 110, for producing a desired output 64.
Each module 70A may execute a variety of chaining
processes, creating complex,“virtual” data elements by con-
necting the input 62 and output 64 of several simple data
elements 60 to provide a series of possible interface func-
tions that may be requested of module 70A depending on the
destination application 14 to which module 70A relates. As
should be apparent from the foregoing, modules 70 do not
actually contain data elements 60, but rather contain infor-
mation describing where they may be found in library 50.

For example, an input from a source application 12 may
correspond to the name of a particular contact individual
within an organization. After configuration data storage 80
of repository 40 has been configured to recognize the contact
name data from source application 14, and the contact name
data has been loaded into an interface table within temporary
data storage 90 of repository 40, data element chain 110 may
be called upon by active component 30 to provide appro-
priate profile information related to the contact (or the
contact’s organization) acceptable for population in a table
within destination application 14. Data element 60 of data
element chain 110 may receive the data as input 62 through
translator 130 (as described in greater detail below) and, by
consulting configuration data portion 80A associated with
the particular module 70A, may recognize that the contact
name data within source application 12 includes the first,
middle, and last name of the contact all within one field.
Because module 70A may be configured to operate with a
particular destination application 14, appropriate data ele-
ments 60 will be chained to convert source application 12
contact name data into a format acceptable to destination
application 14. This format may include a contact number
which corresponds to the contact’s last name. Accordingly,
input 62 to data element 60 may be mapped by mapping
rules 66 to provide an output 64' which consists of the
contact’s last name. Output 64' is provided as an input 62B
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to data element 60B. Mapping rules 66B within data element
60B convert the data representing the contact’s last name
into a number used to identify the contact in various tables
throughout destination application 14. This contact number
is provided as output 64B. Additionally, input 62B produces
an output 64B' which corresponds to an organization number
representing the organization to which the contact individual
belongs. Output 64B is provided as input 62C to data
element 60C. Similarly, output 64B' is provided as input
62D to data element 60D. Data element 60C accesses
contact profile information located in a table of destination
application 14 corresponding to the contact name present as
input 62C. Output 64D of data element 60D corresponds to
profile information associated with the organization number
present at input 62D. Outputs 64C, 64D are provided as
inputs 62A, 62A' of data element 60A. Mapping rules 66A
of data elements 60A provide for one-to-one mapping of
input 62A or input 62A'. Validation rules 60A associated
with data element 60A access yet another Oracle table in
destination application 14 to determine whether, given the
context of the present operation, the contact profile infor-
mation is valid. Data elements 60A may include instructions,
for example, which require that in the context of the present
transaction, the presence of both contact number input 62A
and organization number input 62A' require an output of the
organization number at output 64A.

Additional data elements 60 in other chains 110 may be
called upon by module 70A to reconcile differences in the
input data, such that the output is usable by destination
application 14. For example, data element 60 may be
invoked which maps an input 62 of an organization name
including “Inc.” to an output 64 of the organization name
without “Inc.” Since the units of work represented by each
data element 60 may be applicable to a variety of chains 110
within various modules 70 (i.e., the first step in a variety of
operations may be to strip the “Inc.” from an input organi-
zation name), data elements 60 within library 50 may be
used by a variety of modules 70 depending upon the
configuration of the instruction sets or chains 110 within the
module. Accordingly, modifications relating to a variety of
destination applications 14 may be accommodated by rela-
tively few changes to the appropriate data elements 60
within library 50 that will be called upon by the plurality of
modules 70 directing interface to the destination applica-
tions 14.

In operation, when destination application 14 requests
data held in a file or database residing in source application
12, for example, an appropriate module 70 corresponding to
the particular destination application 14 responds to the data
request from the destination application 14 by instructing
active component 30 to obtain or receive data from source
application 12. Module 70 assembles these instructions in
response to the input data request by compiling various data
elements 60 within repository library 50 (FIGS. 4 and 5)
according to the predetermined instruction sets designed into
the module. Modules 70 then instruct active component 30
to process the data, as described in greater detail below, such
that it is transferable and useable by destination application
14.

The standard methodology for accomplishing data migra-
tion from source application 12 to destination application 14
is illustrated schematically in FIG. 6. As shown in FIG. 6,
integration system active component 30 includes a loader
120, a translator 130, a synchronizer 140, a validator 150,
and an interfacer 160. Upon receipt of appropriate command
sets corresponding to, for example, a request for data stored
in source application 12, loader 120 communicates with
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configuration data storage 80 of repository 40 to determine
the characteristics of the source data and the specific manner
in which the data should be loaded into temporary data
storage 90 in the repository. Loader 120 then reads or
receives the data from source application 12, and populates
the appropriate table in temporary data storage 90.

Next translator 130 communicates with the appropriate
module 70 corresponding to destination application 14 to
obtain instructions for translating the source data into des-
tination data for updating tables within temporary data
storage 90. During this process, integration system 10 per-
forms a net change function wherein synchronizer 140
accepts as inputs all data loaded by loader 120, but compares
these data inputs to data residing in destination application
14 and returns only those data inputs that have been updated,
deleted, or are new relative to the previous execution of the
same data migration process. This net change function
insures that all data modifications in source application 12
are correctly represented in destination application 14 at the
end of each run. Of course, integration system 10 may be
configured to accept as inputs only inserted, updated, or
deleted data from source application 12 relative to destina-
tion application 14. Under this configuration, source appli-
cation 12 is utilized to determine the differences between the
data as it exists during the present run and as it existed
during the prior run of integration system 10.

Validator 150 of active component 30 next communicates
with the appropriate module 70 in repository 40 to determine
whether the data residing in the active interface table of
temporary data storage 90 has been properly translated and
processed, such that its content is consistent with the con-
figuration parameters residing in configuration data storage
80 associated with module 70, and its format is appropriate
for populating destination application 14. Upon detecting
errors, validator 150 marks records as being invalid and
generates a report for transmission to destination application
14. After the data from source application 12 has been
loaded, translated, synchronized, and validated, interfacer
160 moves the data from the interface table of temporary
data storage 90 into an appropriate table residing in desti-
nation application 14.

While this application has been described as having
exemplary embodiments, this application is intended to
cover any variations, uses, or adaptations using its general
principles. Further, this application is intended to cover such
departures from the present disclosure as come within the
known or customary practice within the art to which it
pertains. The spirit and scope of the invention are to be
limited only by the terms of the appended claims.

What is claimed is:

1. A system for integrating data among heterogencous
source applications and destination applications, compris-
ing:

a repository of information relating to the source appli-
cations and the destination applications, the repository
including a plurality of data elements each being
capable of performing a discrete operation on a piece of
data, and a first module including a plurality of instruc-
tion sets, each instruction of each instruction set acti-
vating a data element; and

an active component connected to the repository having
an input for loading data from the source applications,
and an output for populating the destination applica-
tions with processed data, the active component pro-
cessing the data from the source applications by acti-
vating data elements according to the plurality of
instruction sets in the module.
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2. The system of claim 1 wherein the plurality of instruc-
tion sets are predefined to facilitate interface with a particu-
lar destination application.

3. The system of claim 1 further comprising a second
module including a plurality of instruction sets, each instruc-
tion of each instruction set activating a data element, the first
module plurality of instruction sets being defined for inter-
face with a first group of destination applications, the second
module plurality of instruction sets being defined for inter-
face with a second group of destination applications.

4. The system of claim 3 wherein at least one data element
of the plurality of data elements is activated by both the first
module plurality of instruction sets and the second module
plurality of instruction sets.

5. The system of claim 3 wherein the repository further
includes configuration data storage for storing configuration
data describing data in the source applications, the configu-
ration data storage including a first portion used by the first
module and a second portion used by the second module.

6. The system of claim 1 wherein the temporary data and
the data elements are stored in a relational database.

7. The system of claim 1 wherein the repository is capable
of receiving a plurality of modules.

8. The system of claim 1 wherein the destination appli-
cations are included within an ERP product.

9. The system of claim 1 wherein the active component is
capable of loading entire files from a source application.

10. The system of claim 1 wherein the repository further
includes a library for storing the plurality of data elements.

11. The system of claim 1 wherein the repository further
includes temporary data storage for storing data temporarily
as the data is being processed for introduction into a desti-
nation application.

12. The system of claim 11 wherein the first module
includes a plurality of predefined tables which are selectably
installed in the temporary data storage to receive temporary
data, each of the predefined tables being configured for
compatibility with a destination application.

13. The system of claim 12 wherein each predefined table
includes a plurality of selectable destination tables residing
within the destination applications which are compatible
with the predefined table.

14. The system of claim 11 wherein the repository further
includes configuration data storage for storing configuration
data describing data in the source applications and data in
the temporary data storage, the active component loading
data from the source applications into the temporary data
storage according to the configuration data.

15. The system of claim 14 further comprising a configu-
ration interface for generating the configuration data, the
configuration interface providing a series of screens to assist
the user in describing the source applications.

16. The system of claim 14 wherein the active component
input is a loader which reads data in a source application and
populates the temporary data storage with the source appli-
cation data according to the configuration data.

17. The system of claim 14 wherein the active component
further includes a validator which communicates with the
module to verify that the data residing in the temporary data
storage is consistent with the configuration data associated
with the module and properly formatted for populating the
destination application.

18. The system of claim 1 wherein the active component
may be activated by the destination application to integrate
data periodically according to a predetermined schedule.

19. The system of claim 1 wherein each of the plurality of
data elements includes related inputs, related outputs, map-
ping rules, and validation rules.



US 6,308,178 B1

1

20. The system of claim 19 wherein each of the data
element outputs may populate a destination application,
provide an input to another data element, or indicate the
context of another data element’s operation.

21. The system of claim 1 wherein the active component
further includes a translator which communicates with the
module to translate data from the source application into
data acceptable to the destination application according to
the plurality of instruction sets in the module.

22. The system of claim 1 wherein the active component
further includes a synchronizer which compares the data
loaded from the source application into the temporary stor-
age to data residing in the destination application and returns
to the temporary data storage only data which differs from
the data residing in the destination application.

23. A system for integrating data among heterogeneous
source applications and destination applications, compris-
ing:

configuration data storage for storing configuration data

relating to the source applications;

temporary data storage for storing temporary data being
integrated among the source and the destination appli-
cations;

a library of data elements, each data element performing
a predefined function;

a first module including a plurality of instruction sets,
each instruction set specifying a plurality of data ele-
ments to form a chain of data elements; and

an active component operably associated with the con-
figuration data storage, the temporary data storage, the
library, and the first module, the active component
including a loader for loading data from the source
applications to the temporary data storage according to
the configuration data relating to the source
applications, and an interfacer for populating the des-
tination applications with data from the temporary data
storage after the data is processed by the active
component, the active component processing the data
by communicating with the first module and activating
data element chains according to instruction sets of the
first module.

24. The system of claim 23 wherein the plurality of
instruction sets of the first module are configured to operate
with a particular destination application.

25. The system of claim 23 further comprising a second
module including a plurality of instruction sets specifying
chains of data elements, at least one of the data elements
specified by the instruction sets of the first module also being
specified by the instruction sets of the second module.

26. The system of claim 23 wherein the configuration
data, the temporary data, and the data elements are stored in
a relational database.
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27. The system of claim 23 wherein the first module
includes a plurality of predefined tables which are selectably
installed in the temporary data storage, each predefined table
being capable of receiving data from a source application.

28. The system of claim 27 wherein each predefined table
is configured for compatibility with a destination applica-
tion.

29. The system of claim 23 wherein each of the data
elements includes inputs, outputs, mapping rules, and vali-
dation rules.

30. The system of claim 23 further comprising a configu-
ration interface including a series of screens for permitting
the user to describe the source applications, the configura-
tion interface generating configuration data relating to the
source applications.

31. The system of claim 23 wherein the active component
further includes a validator which communicates with the
first module to verify the content and format of the tempo-
rary data against the configuration data.

32. The system of claim 23 wherein the active component
further includes a translator which communicates with the
first module to translate data from the source applications
according to the data element chains.

33. The system of claim 23 wherein the active component
further includes a synchronizer which carries out a net
change function wherein the synchronizer compares data in
the destination applications to the temporary data and
updates the temporary data such that the temporary data
reflects the differences between the temporary data and the
data in the destination applications.

34. A data integration system for providing end-to-end
integration between a plurality of source applications and a
destination application, the system comprising:

repository means for containing information relating to

the source applications and the destination application,
the repository means including temporary storage
means for storing temporary data from the source
applications, configuration storage means for storing
configuration data describing data in the source appli-
cations and in the temporary storage means, library
means for storing a plurality of data element means for
performing data interface functions, each of the data
element means being capable of performing a single
data interface function, and module means for provid-
ing instructions for executing predefined series of data
element means; and

active component means for moving data from the source

applications to the temporary storage means, process-
ing the data according to the module means
instructions, and populating the destination application
with resulting data residing in the temporary storage
means.



