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SYSTEM AND METHOD FOR GENERATING A DATA PROCESSING SYSTEM
The present invention relates to data processing systems, and in
particular to data processing system structures and methods for

generating or creating a data processing system environment.

Businesses must acquire and manage large amounts of information for

decision making, planning, and operating the business. Each enterprise

implements business processes for collecting and managing the
information required for that particuléf enterprise. These business
processes typically specify the individuals responsible for generating
information, for reviewing and approving the information, and for .

accessing and using the information for specified pufﬁoses.

Data processing systems provide facilities to organize and manage
large amounts of information. Unfortunately, these data processing
systems must be programmed to implement the business process of a
particular enterprise. Programming such a system requires the efforts
of talented programmers over a relatively long period of time. This
type of implementation is both costly, and potentially error prone. In
addition, many enterprises have application development backlogs of

several years.

Software products such as application generatorg ha,vé been
developed:in,response to the need for more r;pidly developed software
applications. Related technical areas include computer aided software
engineering (CASE), and fourth generation language (4GL). The terms are
frequently used interchangeably. Examples of application generators are
the IBM Cross System Product Generator, the Oxford Software Corporation
User Files On-Line (UFO), and the Cullinet ADS/On-Line product.

Existing application generators typically provide an application
designer with the ability to access a database for review and update
according to predefined options. The application designer defines input

and output options which allow the data to be accessed, feviewed,
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updated and returned to the data file. The definition of accesses _
permitted and the persons authorized to access the data is completed at
the time of system specification and is static. That is, the generators
provide no means of dynamically changing accesses required or
authorizations permitted as the system operates. Similarly, the
processing flow of the application remains static and generally does not

change based upon data content.

The static specification of access. authorization and processing
' has limited the use of application generators for certain business
processes. In particular, generator use for tracking applications is
limited due t§ the need for dynamic changes to authorization and

processing logic.

The prior art thus shows a lack of systems and procedures for
quickly creating an automated tracking system able to respond to changes

in item state and to item data content.

The present invention seeks to provide a solution to the problems
of the prior art and accordingly provides, in one aspect, a method for
creating an independent data processing system for tracking items
through a business process, the system being implemented in a computer
system having a prdcessor, stérage, and operator interaction means, the
method comprising the"steps of: storing a plurality of generic process
rules in the storage, said process rules specifying conditions for
dynamically controlling process activation; storing data for a business
process instance in the storage according to a plurality of data
definitions describing data format, storing a plurality of process
aétivity definitions in the storage, the definitions specifying process
authorizations and completion requirements for the business process
instance; storing path definitions, each of which specifies conditions
for transition between a first one of the process activities and a
second one of the process activities;  storing one or more operator
interaction panels for each of the activifies; and generating the

tracking application data processing system based on the generic process
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rules, the data, the process activity definitions, said path definitions

and the operator interaction panels.

In a second aspect of the invention there is provided a system for
creating data processing system for tracking items through a business

process, comprising:

process logic means for directing generic processing steps of the
business process; means for accepting process input descriptive of
specific processes in a particular business process instance; means for
storihg the process input in a computer storage means; means for
storing status data indicative of a status of a tracking item; means
for storing data associated with a tracking item; and means for
controlling the process logic means in response to the status data and

based upon the process input.

The system and method of the present invention thus provides the
automatic creation or generation of a data processing system for
. tracking items through a business process. The data processing system
is developed for a specific application based upon a series of
non-procedural language inputs provided by an application designer.
These inputs are processed according to rules specified in generic
process descriptors and cause the system of the present invention to
generate an app;ication environment for tracking items aeccording to the
specified inputs. The completed application is expressed in terms of
§rocessing code, input and output screens and reports, and data file or

database specifications.

Viewed from another aspect, the present invention provides an
application generator for tracking épplications that is able to create a
tracking environment based on non-procedural input data. The present
invention extends application generator technology by adding systems and
methods for creating dynamic, process and state based automation
environments. Tracking applications are those which coordinate the
collection and refinement of information needed to process a set of
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similar items. Items may include orders, maintenance requests, problem
reports, or similar entities. A tracking application supports
communication between participants to facilitate effective processing by

each participant based upon their individual responsibilities.

The present invention dynamically assigns tasks based on the item
state and associated data. The assignment process notifies participants
of actions that they must take to complete processing of the item.
Finally, the present invention tracks actions taken by a particular

participant and maintains item status information.

A preferred embodiment of the invention will now be described, by
way of example only, with reference to the accompanying drawings in

which:

Fig. 1 is a block diagram showing the components and

interrelationships of a system according to the present invention.

Fig. 2 is a flowchart -generally illustrating the application

definition processing steps according to the present invention.

Fig. 3 is a network diagram of a requirements process implementable

by the present invention.

Fig. 4 is a flow diagram illustrating the major processes and

information flows of a system according to the present invention.

A data processing.system generator according to an embodiment of
the present invention operates generally as shown in Fig. 1.
Non-procedural inputs shown generally at 102 afe accepted by a
definition facility 104. User written procedures 106 are developed for
inclusion by the generator. The definition facility kernel 104 and
execution facility kernel 110 contain generic tracking system processing
rules used to control the final application system environment

operation. The definition facility kernel 104 combines the
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non-procedufal inputs 102 and procedural inputs 106 to create the

necessary programs, screens, databases or data files for the running

application 132.

'Non-procedural inputs 102 consist of non-procedural definitions of
system properties. The three main sets of definitions are data
definitions 120, prbcess definitions 122 and interface definitions 124.
In addition, when an application is to be supported on a network,
multisite configuration 126 is required. For each application,
participant profiles 130 are supplied describing end user functions.
Definition facility 104 combines these into the completed application
environment shown generally as 132. The completed application
environment consists of a plurality of tables accessed by execution
facility 110. These tables correspond to the non-procedural input and
include data definitions, process definitions, interface definitions,
and profiles. Running application 132 also contains data files or

databases necessary to track items.

Data accessing and processing for a particular item is conditioned
upon the state of that item and associated data values. The state of
the item can be, for example, whether the item is a new item in the
system, whether it has been processed in some way, whether an approval
has been given, and so forth. This dynamic assignment of tasks based
upon the items state and data is referred to as "state sensitive" task

assignment.

A series of input and output user interaction panels 124 are
defined for the system. One or more panels are defined for each state
of an item and if more than one panel, the logic for moving between
panels is specified. The panels define input and output structure and
the data structure of information associated with the item. Database or
file access is determined based upon the data definitions 120 supplied

with the panel.
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Process definitions 122 are supplied in the form of activity
definitions and path definitions connecting those activities. Each task
or activity that may be performed by the system is defined. Assignment
of the activity for processing depends upon the current item state and
associated data. Activities, in the preferred embodiment, can be of
four main types. Additional activities could be defined and implemented
in a system according to the present invention. A process-driven
activity is performed only when a current item state meets the process
conditions for performance of that activity. A free activity can be
performed at any time by a person authorized to perform that activity.

A menu activity allows selection of an item but does not access or
modify data. A void activity is used to reactivate an item that has
previously completed processing. Activities can have a series of
dependencies, i.e., other activities which must be completed before this
activity can be assigned. Dependencies are expressed in terms of the
current item state. These dependencies control the authorization of
people who may perform the activity and control the data access allowed.
Activity definitions allow restriction of data access and processing to
those persons in an organization who must haﬁe access to the data for

action based upon the current item state.

The present invention creates a data processing tracking
application environment. The steps of the creation process are shown
generally in Fig. 2. Non-proéedural data is entered by the application
developer 240. Next, those inputs are validated by the éystem 242 to
ensure compliance with system constraints and syntax. Valid data is
then used to generate tables 244 according to ﬁrescribed formats. The
generated tables are used by the system to control authorization, data
access, user interface display and activity assignment. The system is
switched to operational mode 246 when all required tables have been

specified.

The data processing system application environment created by the
present invention consists of a process flow controller (commonly

referred to as a "shell") which controls the overall processing of the
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system. The brocess controller of the preferred embodiment is
continuously enabled and is activated upon receipt of input. The
preferred embodiment employs a "service machine" defined under the IBM
VM/XA or VM/ESA opefating system. The controller manages panel display,
acceptance of responses and approvals, validation and update of data. '
Because the controller is always operational, it acts in real time on
any action or approval entered into the system. In the preferred
embodiment, user exits are provided to allow-the designer to supply
procedural code to process data either hefore, after or during entry on

a data entry panel.

The preferred embodiment is implemented on a multiuser service
machine allowing access by one or more people responsible for the
activity. A key feature of the present invention is the ability to
control task assignment and activation based upon item state and
associated data. The overall flow of data in the system according to
the present invention is shown in Fig. 3. The controller manages
processing by referencing and updating the tables generated by the
definition facility. The process tables define conditions for
transitions between item states and data access authorization based upon
item condition. A state table maintains the current state of each item.
This maintenance of state information allows the implementation of state

sensitive process automation.

Fig. &4 is a flow diagram showing the processing and flow of control
between basic system tasks. In Fig. 4 the user has the ability to
select an item for processing 150 based -ipon a-list of items and
activities assigned to that user as extracted from the activity table.
The item status tables 148 maintain, among other things, the state of
each item in the system. Once the user selects an item, that item is
processed 152 through the review and entry of data on one or more
interface panels 154. Process?ng is limited to those persons authorized
in item status tables 148.  Authorization to access or process an item
varies dynamically based upon item state and associated data. The item

‘status table also controls the data which may be accessed from the data
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file or database 158. Actions and data entered by the end user are
validated by reference to validation table 159 that contains a
definition of user roles; Once the user signals completion of an
activity, the system evaluates 160 whether that activity meets all
completion criteria. Among the information checked is state change
table 162 that indicates whether prerequisite activities must be checked
for completion and whether multiple concurrent or parallel activity
steps have been completed. If all necessary tasks have not been
completed, the current activity is not completed. If the activity is to
be completed, a notification table within validation table 159 is
accessed and used. to send notifications to the‘appropriate persons.

Upon completion, activity table 148 is updated with the latest item

state.

The above series of steps controls the process flow. The process
controller manages the order in which steps are performed by limiting
the display of selected activities to those which can be activated from

their current state.

Fig. 3 is an exampie of a process that may be implemented by the
present invention. The present invention is éapable of implementing any
network process diagram. The network allows parallel activities,
activities requiring comcurrent processing by multiple users, and loops
back to the same activity. Standalone activities that ;re not part of
the network may also be specified and performed. For exémp]p. in Fig. 3
activities are shown as boxes. An initial activity 202 allows opening
.of a requirement, After activity 206 craopletes with indication: that
"collector asks for analysis', activities 210 and 212 can each proceed
in parallel. When the analysis is complete for both steps, activity 214
files the final requirement. At each activity processing step, multiple
paths are defined which lead to other actions. For example, in step
212, analyze value, a dete;minqtion may be made that the requirement is
not cost justified, leading to a rejection step 216. State change
process flow 162 controls situation§ where multiple parallel activities

are required to be completed before processing of a subsequent activity.
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In the example, if step 212 leads to a rejection, then activity 214 will
never be performed. Additional effort should also not be devoted to
step 210 "analyze impact” because the lack of cost justification is
sufficient to reject the requirement. The synchronization process
causes activity 210 to be disabled and notification sent to those

assigned to that activity to cease work.

The system according to the present invention operates based on a
set of behaviors defined for tracking applications. The behavior of an
organization defines the communication patterns, notifications, and
authorizations expected during the performance of certain activities. A
generalized set of rules are incorporated in the process controller with
the generated tables providing data to customize the processing. The
patterns for a particular organization or particular set of systems is
defined and included in the generated system by the process of data
input and table generation described above. TFor example, in tracking
systems, the completion of an activity leads to a status update,
conditional notification of certain individuals such as responsible
persons, persons involved in the next activity, and persons monitoring
status, and a dynamic transfer responsibilities depending on item state
and associated data. Since these common behaviors can be prespecified,
the designer need only provide specific behavior instances necessary to

- create the completed system for the‘particular organization.
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CLAIMS
1. A method for creating an independent data processing system for

tracking items through a business process, the system being implemented
in a computer system having a proéessor, storage, and operator

interaction means, the method comprising the steps of:

 storing a plurality of generic process rules in the storage, said
process rules specifying conditions for dynamically controlling process

activation;

storing data for a business process instance in the storage

according to a plurality of data definitions describing data format,

storing a plurality of process activity definitions in the storage,
the definitions specifying process authorizations and completion

requirements for the business process instance;

storing path definitions, each of which specifies conditions for
transition between a first one of the process activities and a second

one of the process activities;

storing one or more operator interaction panels for each of the

activities; and

generating the tracking application data processing system based on
the generic process rules, the data, the process activity definitionms,

the path definitions and the operator interaction panels.

2. A method as claimed in claim 1 wherein the process activity
definitions and the path definitions define a network having a plurality
of processes operable in parallel, a plurality of processes having

concurrent processing by multiple users, and a plurality of repetitive

process loops.
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3. A method as claimed in claim 1 or claim 2 wherein the path

definitions synchronize two or more concurrently active tasks.

4., A method as claimed in any preceding claim wherein the process
activity definitions each specify an individual or group authorized to
perform the process activity and a subset of the data that may be

accessed.

5. A method as claimed in any preceding claim wherein the data is
comprised of a plurality of data records, -each of the data records
qontaining data aséociated with an item being tracked through the
business process, and wherein the path definition conditions are

responsive to said associated item data.

6. A system for creating an independent data processing system for

tracking items through a business process, comprising:

process logic means for directing generic processing steps of the

business process;

means for accepting process input descriptive of specific processes

in a particular business process instance;
means for storing the process input in a computer storage means;

means for storing status data indicative of a status of a tracking
item;
means for storing data associated with a tracking item; and

means for controlling the process logic means in response to the

status data and based upon the process input.

7. A system as claimed in claim 9 wherein the means for controlling
the process logic means comprises a plurality of process descriptors

describing process logic tasks, and a plurality of process path
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definitions specifying conditions for transition between ones of the
plurality of process logic tasks, the conditions expressed in terms of

the status data and the associated data.

8. A system as claimed in claim 7 wherein the process descriptors
specify an individual or group authorized to perform the process, and a

set of associétgd data that may be accessed during the processing.
9. A system as claimed in any of claims 6 to 8, further comprising:

means for accepting user interaction data representing one or more

user interaction panels for each of the specific processes.
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