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PETA PROCESSI NG SYSTEM The present invention relates to data processing
systens, and in particular to data processing system structures and mnet hods
for generating or creating a data pr oi:essi ng system environment. Busi nesses
nust acqukd®-HnB3%anage | arge amountsiof information for decision making,

pl anni ng, and operating the business. Each enterprise inplenments business
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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,

REPLACED SHEETS SG ey .
@ Description : paged ...~ to paged “. S FEE PR ¥ B
Claim(s) : paged ....f;to paged ¢.£.. '

%Drawing(s) : paged ....... to paged ..
Abstract  : paged ../3. to paged .

ty

pofE
Fa i
£
T TRY




of tatented programmers over a relatively long period of time. This type of
I npl ementation is both costly, and potentially error prone. In addition,
many enterprises have application devel opnent backl ogs of several years.
Sof tware products such as application gener ators have been devel oped in
response tBI%-A2-089ed for nore rapi dly Zevel oped software appl i cations.

Rel ated technical areas include conputer aided software engi neering (CASE),

nd fourth generation |anguage (4 . The terms are frequently used
?nt er chan Fed aESla’fﬁfPE%edoFgaﬁ’ﬁl %Qé‘[ folf-gefe debindtigre of ECPEAASCr oss
Syst em Pr qshitfi t€eanendiithe , perbendOaheliat iBed ttw&eegrmr d’ééﬂ;?pﬂst _lé%ﬁﬁlelib.}i_e& y
On- Li ne FO ,.and_the. Cul | i ng / On- Li.ne prqduc | sti.ng a | cation
gener at oE 3hteg/bjr"beaf’Fysy5F ovi® 8‘:%1‘%%“?%%“1 Eﬁ#i%ns%ééf’gnépawlfh tthﬁeg%{ggf‘ﬁr? to
access a dabaixes @ofwgansevfi dynawidallylahengiog orcdiesgpst oequieetbforned opti ons.
The appl i GalhQ AeSdANBErHRELNGS LI UYs ARToLRYL. OBLIQRSIyIhERD al low the

data to be accessed, reviewed, = ] ]
processing flow of the application remains static and generally does not

change based upon data content.

' The static specification of accesé. 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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ypdat,ed and returned to the data file. The definition of accesses
permtted and the persons authorized to access the data is conpleted at the
time of systemspecification and is static. That is, the generators provide
no nmeans of dynam cally changi ng accesses required or authorizations
permtted H$9i91e03ystemoperates. Sim$arly, 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 I'im tedulelse tlee deta,apht i prat e ageivétntderf snftdbneeshid pabhusiefitsitions

processes. CP ?L egg{:%rfmgg%g@fgno%ar\%g for tracking applications is

limted dul” & hee nam anges to authorization and processing
logic. The prior art thus shovvs a lack of systems and procedures for

qui ckly creati Ry AReatidAB&L bE aGKI ﬂﬁeﬁyﬁnem&;@ £s thoGﬁ%BOQQyEQenPfI@PgeS in

itemstate and to jtemdata content. MVARY OF THE |
creating data processing system for tracking items through a bus1ness

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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According to one aspect of the invention there is provided a nethod for
creating an independent data processing systemfor tracking items through a
busi ness process, said system-being inplenmented in.a conputer system having
a processor, storage, and operator interaction neans, the nethod conprising
the stepskgpd-gispgying a plurality of generic process rules in said storage,
sai d process rules specifying conditions for dynamcally controlling
process activation; storing data for a business process instance in said

storage n@ﬁﬁaaﬁcmeﬁsﬂ thén& ama@l dheludeYorderdlatrd i fEdraRtd ireGsestes Girobldig dat a

format, storing a pluyr, of, process activity, definitions in said
storage Eepogt anfﬂlgﬁﬁ }éﬁ Hefyi iy tﬁ?‘%‘é&%s""& {HAiPB SEPBHESand conpl eti on

requi r enegdamuhidatdan bebwsinNpst ipf Pahe s Std rfat: fmmete ifPédtige paiobeskahg byt | ons,

each of sa| Eﬂtlcgﬂdtnbiéeﬁr‘é %pgtgllfry |t|soréss;ahu Ansition between
one of saftf pfocess actlvit a secon sHd procéss ‘activities;

storing one or nore operator |nteract|on panel s for each of said
activities; afigh GeBdR! ifM@ntior3dynamically 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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sai d tracking application data processing system based on said generic
process rules, said data, said process activity definitions, said path
definitions and said operator interaction panels. According to another
aspect of the invention there is provided a state sensitive data processing
syst em f oKI2-92e030ng busi ness i nfornatd on, said system conprising: storage
nmeans for storing a plurality of conputer instructions and a plurality of
tracki ng data itens; processor nmeans, responsive to.said conputer

i nstruct i mmsprdeeducaintinpitsi h@Z sad drdaedurpl obwuss niPberw icrestreeike and f or

mocl Tyi N, &3k gy AEdeBls I8k PodsCat aha8s bF!SHACHIAN AR LRnfigCOPLi N
data and presenti hg Jata to a plurality of systemusers; first process
| ogi ¢ neaspplientighr¥2ti ng generic process flow sequences, said flow

'sequences having a plurality of conputer instructions for processing by
Pal P OCeSSl Tea S T E P OREAE bR SRR oS TEt gar
i tems, whaisekd prapertiinst affhe dthree radnsesssef definittionr acestmtkogi ¢ neans to
Aocor d g gy aPiE a0k PRl SeBRIIEN 328 e Tl DaRRAT AT
conput er T eddiddrpr slartanhaptligationohp foebe saapeitiied oredi atwRdksi ng conput er
pr09r53n1|dﬁikféite 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.



recorded thereon for creating an independent data processing system for
tracking itens through a business process, said program product conprising:
process |logic nmeans for directing generic processing steps of said business
process; neans for accepting process input descriptive of specific
processes giy-914@0t i cul ar busi ness pr@cess instance; neans for storing said
process input in a conputer storage nmeans; neans for storing status data

i ndicative of a status of a tracking item neans for storing data
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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- procedural data is entered by the appllcation
developer 240. Next, those inputs are validated by the system 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



sy'stem’according to the present invention. Fig. 2 is a flowhart generally
illustrating the application definition processing steps according to the
present invention. Fig. 3 is a netwrk diagram of a requirenents process

i mpl enent abl e by the present invention. Fig. 4 is a flow diagram

i1 lustratinggfghg; Ig8g0r Pprocesses and information flows of a system
according to the present invention. A data processing system generator
according to an enbodi nent of the present invention operates generally as

shown in Fi Gystem NOMhPHR6ELH4 BbntirBPIYS o 8 NN, SFIEA leMbadind2 187 € accept ed
by a definition, facility 104 H%fe_r written procedures 106 are devel oped for
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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



K19-91: 030 5 non-procedural inputs 102 and
procedural i.nputs 106 to create the necessary prograns, screens, databases
or data files for the running application 132. Non-procedural inputs 102
consi st of non-procedural definitions of system properties. The three main
sets of deffphdf-lgggs are data definitigns 120, process definitions 122 and
I nterface definitions 124. In addition, when an application is to be
supported on a network, nultisite configuration 126 is required. For- each

applicati @ie Q2 84€abRadt15B! Ofdcl Snsl 3 A€ HHRR}ddedy AR CEddDLEE: @Rd user
functions. Definition facility 104 copbines these Into the conpleted

appl i cat | SALEATEE nERfereRES o BRHEaFTaR baP1P3H59 Hhat CBRHAIBFed applicati on
envi ronnmedefidriostof Gfefirplds.al Ordce tHe Ladd e3gmicesapdetioned Gt i ONn
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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.



and profiles. Running application 132 also contains data files or databases
necessary to track itens. Data accessing and processing for a particul ar
itemis conditioned upon the state of that item and associ ated data val ues.
The state of the itemcan be, for exanple, whether the itemis a newitem
in the sysiggmoiwbgs her it has been progessed in some way, whether an
approval has been given, and so forth. This dynam c assi gnnent of tasks
based upon the itens state and data is referred to as "state sensitive"
task assi gninethe. exampde] 6 Sfep DAIcaddd toOW RUjedtIios, ithbRrareiviry pRNQLES1 124

‘are defined faor,the stem e _or r anel s, are defjned,for ch state
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is specifietep ZThe 'santyze dmfdch heopute ohel lauk pift cedtr Yustifécatridnt e data

structure j.nt [ [ ] t [ r.file access

Is determ %gf %ggs%gﬁhp%r}e?ﬁzﬁga%ﬁgléﬁekﬁ i gﬁ% sﬁ,ggﬁ %ﬁg%@ggeﬁ’mﬁf ﬁé“l)t he panel .
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.



Kl 9- 92- 030 6 Process definitions 122 are supplied
in the formof activity definitions and path definitioms—eennecti ng those

activities. Each task or activity that may be perfor e systemis
defined. Assignnent of “the activity for processing d m#,!EMﬁ rrent
Item statg,aRd._ ociated data. Actiyjties, in the préferr Mt,
can be ofﬁ}%g’? ensatqsn types. Additiona bactivities coul d be defined and

i npl emented in a systemaccording to the present invention. A
process-driven activity is perfor y when a current itemstate neets
the process conditions for performancé of that activity. A free activity
can be perforned at any tine by a person authorized to performthat

activity. A MENkeeRGhi izl Vel OiVen SEIRELANR: ChadlIpH dRTL I -(0RS access
or nodify data. A void activity Is used to reactivate ann 1temthat has
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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pt evi ously corrpl eted processing. Activi t i es can have a series of

dependencies, i.e., other activities which nust be corrp“m

activity can be assigned. Dependencies are expressed i ﬂf”ﬂ E’tjﬂm

current itemstate. These dependenci es control the authoti Zatitonwno

who may pes 50?]] Mogfe activity and contlrol the data access allowed. Activity
a

definitions ow restriction of data access and..processing to those
persons in an organi zati on who nust have access to the data for action

based upon, the géfHoANks iigiReat 8 &1aikQ BE Q:'i%% J QH@fbtlhOEheCPﬁﬁmt es a data
pr ocessi n%étrackl ng a&gl I cation environment. The steps of the creation

process ar&fuMbiPRs ERRhEPR{~Y Fveriog, mexe W‘%F%ﬂu?%ﬂlvﬂdiaé $s entered by
t he application devel oper 240. Next, those i nputs are val i dated by the

system 242 to ,ensyr ance W|ths em C |nts nd syntax. Valid

data is tﬁen dsBEEe § n@?i’ﬂ@ thBEP %ﬂ f% ‘ﬁ?”brt §cl?‘i%§ﬁsforrrats.

The generateii{ittabdesfslnm:@psls&adhbgpet:héjr syls;reiiwtmxagiont rgxbumabiblordized iton, dat a
access, U§errdiit B Be6cdlb SRy 1ANdn@ S bibdat 85 VndNERA! tnathfaSyat em i s

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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switched to operatz"i onal node 246 when all required tables have been
specified. The data processing system application environnent created b

the present invention consists of a process flow control mum’gm mumll
referred to as a "shell") which controls the overall pro

Kl 9- 91- 030KI9-91-030 7 system The process controfl el of the
preferred enbodi nent is continuously enabled and is activated upon receipt
of input. The preferred enbodi nent enpl oys a "service machi ne" defi ned
under t he deBihiNoNA sprecififib®Acandét @ms Nfprs ysdmiit icth detarehr aldseof rtheages

panel di SBlidya1 AGCEPLABES Ol o4 £5 PARIES AN, ARRE AL SorlBLt 4! LMD UPUal €
of dat a. causet econtro I's al ways operalonaﬁ> acts in real tine
on any actthensestugpiatevand she aassdciated daga. system In the preferred

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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enbodi*ment, user &xits are provided to allow the designer to supply
procedural code to process data either before, after or during entry on a
data entry panel. The preferred enbodinment is inplemented on a nultiuser
servi ce machine all ow ng access by one or nore people responsible for the
activity. KAOk@h-08@at ure of the preserk3 invention is the ability to control
task assignnent and activation based upon item state and associ ated dat a.
The overall flow of data in the systemaccording to the present invention
is shown in Fig. 3. The control | er ARSIRAGE®ES processing by referenci ng and
updating the tables generated by the definition facility. The process

tabl es define conditions for transitions between item states and data
access aut hor i PAETi8h ANR JEFHQ SAR | GENERATING A DARA PROGESHING RISTEM i nt ai ns t he
current state of each item This naintenance of state information allows

t he i npl enent %t@l on,of state sensitjve process autonation. %aitg a flow

, Fi.g.
di agr am showi PGS EFPefr Br&sSstgn A PetdiRdoforc GRY$ioPing specialided

processing systems for tracking items through a business process. The
method allows rapid creation of a specific data processing system based
upon a series of generic process rules previously developed and stored
in the system. Process activity definitions, activity paths
transitions, data access, and operator interaction panels are defined.
Based upon the user supplied-inputs'and generic rules, a complete data
processing system is generated. In operationm, the generated system
operates using a process flow controller to manage the processing steps.
Each item being tracked thrpugh the system has an associated item
status. The controller is conditiomnally fesponsive to item state and
item data content when determining the activities which are available
for selection and the processes and their authorized operators. The
present invention implements state'sensitive process automation in that
the tasks are assigned and processed only when such assignment is

indicated by the current item state and associated data content.
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g%ﬁﬁEén basi ¢ sy§temtasks. In Fig. 4 the user has the ability to select an
itemfor processing 150 based upon a list of itens and activities assigned
to that user as extracted fromthe activity table. The item status tables
148 mai ntain, anong other things, the state of each:itemin the system

" Once the user selects an item that itemis processed 152 through the
“review and entry of data on one or norefifiterface panels 154. Processing is
limted to those persons authorized in itemstatus tables 148.

Aut hori zation to access or process an itemvaries dynam cally based upon
item state and associ ated data. The itemstatus table also controls the
data which may be accessed fromthe data Kl 9-91- 030

8 file or database 158. Actions and data entered by the end user are
validated by reference to validation table 159 that contains a
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definktion of usér roles. Once the user signals conpletion of an activity,
the system eval uates 160 whether that activity neets all conpletion
criteria. Anmong the information checked is state change table 162 that

i ndi cates whether prerequisite activities nust be checked for conpletion
and whether nultiple concurrent or paral,l,el activity steps have been
completed. If all necessary tasks have J? been conpl eted, the current
activity is not conpleted. If the activity is to be conpleted, a
notification table within validation Q i s accessed and used to send
notifications to the appropriate perzon gAhl?on conpletion, activity table
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Preseht invention. The present invention is capable of inplenmenting any
networ k process diagram The network allows parallel activities, activities
requiring concurrent processing by nultiple users, and | oops back to the
same activity. Standal one activities that are not part of the network may
al so be specified and performed. For exanple, in Fig. 3 activities are
shown as boxes. An initial activity 2023/ | ows openi ng of a requirenent.
After activity 206 conpletes with indication that "collector asks for

anal ysis", activities 210 and 212 can each proceed in parallel. Wen the
analysis is conplete for both steps, activity 214 files the final

requi rement. At each activity processing step, multiple paths are defined
which | ead to other .actions. For exanple, in step 212, analyze value, a
determ nation may be npgde~thatothe requirenent is not cost justified,

| eading to a rejection@tlep 214. State change process flow 162 controls
situations where nultip|el paralflel activities are required to be conpl eted
bef ore processing of a §u se&yent activity.
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KI'9-'91- 030 . 9 In the exanple, if step 212 leads to a
rejection, then activity 214 will never be perfornmed. Additional effort
shoul d al so not be devoteéd to step 210 "anal yze inpact"” because the |ack of
cost justification is sufficient to reject the requirenent. The
synchroni zati on process causes activity 210 to be.di sabled and notification
sent to those assigned to that activitylt cease work. The system accordi ng
to the present invention operates based on a set of behaviors defined for
tracki ng applications. The behavior of an organi zati on defines the

communi cation 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 custom ze the processing. The patterns for a particular

organi zation or particular set of systens is
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* defined and included in the generated system by the process of data i nput
and tabl e generation described above. For exanple, in tracking systens, the
. conpletion of an activity |leads to a status update, conditional
~notification of certain individuals such as responsi bl e persons, persons

I nvolved in the next activity, and persons nonitoring status, and a dynam c
transfer responsibilities depending on i3t em state and associ ated dat a.

Si nce these common behavi ors can be prespecified, the designer need only
provi de specific behavior instances necessary to create the conpleted

system for the particular organization. 10 C:C_AI M5 1. A nethod Lor ]
bust neos. prysTESR A0S A B Pl GENey TG AChivtia ERECR e P ril o ng
ABSTRACT

Described is a system and method for developing specialized data processing systems
for tracking items through a business process. The method allows rapid creation of a
specific data processing system based upon a series of ge_meric process rules previously
developed and stored in the system. Process activity definitions (104) activity paths
transitions, data access, and operator interaction panels are defined. Based upon the user -
supplied inputs and generic rules (102), a complete data processing system is generated. In
operation, the generated system operates using a process flow controllér to manage the
processing steps. Each item being tracked through the system has an associated item status.
The controller is conditionally responsive to item state and item data content when
determining the activities which are available for selection and the processes and their
authorized operators.
Fig. 1
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a processor, storage, and operator intera,tf ..-ﬁ‘éan‘é,«,?ét he’ et had: C@? ifsi ng
the steps of: storing a plurality of genef peingess rukes o gaise rage,
sai d process rul es specifying conditions dﬁ ity waig(©al gaget ontto qgldped gz
process activation; storing data for azbu 51 N eggtRetoc egsgedist.angezed.. saifd
storage nmeans according to a plurality“ofjdata definitions describi ng’ ata

format, storing a plurality of process acti %fREC 'lgfa_sz &&E&HQQQ

st or age, usidll 964 IrBlubiedN ARCEAGYARY MR CRREBI-OPhiveies G STt | ON
requi rements for said business process i nstance storl ng path defl ni tions,

each of pésensPaitiorihelite iatdess thesdrecisfconipletedatcihé itidiesofl systein’ pesifichtivh Hef ween
one of sald process activities and a second of said process activities;
storing snsatic. fiae ispthe generaiors gravde ao meavs| of dymamicatly chiangiag ciccesses
activities; and generating said tracking application data processing system
based onreguired grrantharizgtionsepermitiedeas theasystennoperateai dSiprilaclys sheaprdcessing
definitiogns, said path_ definitions and said operat or interaction panels. 2.
The met hBawoef meamhcqtl%%ms statie apd gEeaerally daes inoy chanizenhased WpoR atas aj d
pat h

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 to 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. '

SUMMARY OF THE INVENTION

According to one aspect of the invention there is provided a method for creating an
independent data processing system for tracking items through a business. progess, said
system being implemented in a computer system having a processor, storage, and
operator interaction means, the method comprising the steps of: storing a plurality of
generic process rules in said storage, said process rules specifying conditions for
dynamically controlling process activation; storing data for a business process instance in
said"storage means according to a plurality of data definitions describing data format,
storing a plurality of process activity definitions in said storage, said definitions
specifying process authorizations and completion requirements for said business process
.instance; storing path definitions, each of said path definitions specifying conditions for
transition between one pf said process activities and a second of said process activities;

storing one or more operator interaction panels for each of said activities; and generating
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definitions define a network having a plurality of processes operable in
parallel, a plurality of processes having concurrent processing by nultiple

users, -and a plurality of repetitive process |oops. 3. The net hod of
claim2 wherein said path definitions synchronize two or nore concurrently
active tasks. 4. The nethod of clai n®3 wherein said process activity

definitions each specify an individual or group authorized to performsaid

process @d &?éléclfl% Iﬁ;?%ﬂic%ti% Hétﬁ_tpr&fesscigé gyéééiﬁ Badeidn JIRY g&ﬁri@%ﬁ@ﬂlklzs, sad-

The met hod o herein sal ata is conprised of "a plurality of
data r eCdytad,sSai@Efd&egsf aoﬁ&iﬁﬂ defihitions,CaAidI fath Pefinitioh dnd!84id oPpefad6r Miactinl h an

I tem being tracked through said business process, and wherein said path
defi ni t ipamelsondi ti ons are responsive to said associated itemdata. 6. A
state sensitive data processing systemfor tracking business information,
said According to another aspect of the invention there is provided a state sensitive data
processing system for tracking business information, said system comprising: storage
means for storing a plurality of computer instructions and a plurality of tracking data
items; processor means, responsive to said computer instructions, for controlling said
data processing environment and for modifying said tracking data items; user interaction _
means for accepting data and presenting data to a plurality of system users; first process
logic means for directing generic process flow sequences, said flow sequences having a
plurality of computer instructions for processing by said processor means; and second
process logic means for directing instantiation of épecific flow sequences in response to
said tracking data items, wherein said instantiation causes said first process logic means
to issue a plurality of computer instructions to said processor means.

According to yet another aspect of the invention there is provided a computer
program product having a computer readable medium having computer program logic
recorded thereon for éreating an independent data processing system for tracking items
through a business process, said program product comprising: process logic means for
directing generic processing steps of said business process; means for accepting process
input descriptive of specific processes in a particular business process instance; means
for storing said 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 said process logic means in response to said status data

and based upon said process input.
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system conprising: storage means for storing a plurality of computer

I nstructions and a plurality of tracking data itens; processor neans,
responsive to said conmputer instructions, for controlling said data
processi ng environnent and for nodifying said tracking data itens; user

I nteraction neans for accepting data and presenting data to a plurality of
systemusers; first process logic neans for directing generic process flow

sequences, said fl oWwpESCRIPIION'OF PREFERRED EMBODIMENTS er i nstructions
for processing by said processor neans; and second process |ogic neans for

directing instantiation of specific flow sequences in response to said
tracking data itens, wherein said instantiafion causes said first process
| ogi ¢ nmeans t4& prefened aembodiment pf ahe ciomgniionr wilh stomu bei deseribesl, sby dvayr @fessor
means.. 7. The system of claim5 wherein said_segond_ﬁrocess | ogi ¢ neans
conpr i segxamgplecndy, wigh referenes tothe ascanapanying drayingg inewbiehof a plurality of
busi ness process_tasks; and. ) ) . ,
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 are 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
contro] the final application system environment operation. The definition facility kernel

104 combines the
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path definition neans for specifying conditions for f7ansi ti or
ones of said plurality of business process tasks, and-mmn\rgwgii\,‘ﬂmt
process | ogi c neans eval uates said conditions and issu ! set of
comput er instructions to said processor _neans based upofi the result of said
eval uation. 8. The system of claim 7'Qherein said user interaction neans
conprises: a conputer display device; a plurality of user interaction

di spl ay panels; and 12 processingetagms for displaying and processing
said user interaction display panels. 9. A conput er program product

havi ng al¢conpunethddefotadibatingesh independenydat TRodessing s9gemniok GgickingeRansied
thereon for creating an independent data processing systemfor tracking

i t ens t htlroggh a businesserecess,osaid systen ibeing rimplearenfedadid acconmmitqrr sysienghavingcess
| ogic means for directing generic processing steps of said business
process; a processor, storage, and operator interaction means, the method comprising the steps
of: |
storing a plurality of generic process rules in said storage, said process rules
specifying conditions for dynamically controlling process acﬁvaﬁon;
storing data for a business process instance in said storage means according to a
plurality of data definitions describing data format,
storing a plurality of process activity definitions in said storage, said definitions
specifying process authorizations and completion requirements for said business process
. instance;
storing path definitions, each of said path definitions specifying conditions for
trainsition between one of said process activities and a second of said process activities;
storing one or more operator interaction panels for each of said activities; and
generating said tracking application data processing system based on said generic
process rules, said data, said process activity definitions, said path definitions and said
operator interaction panels. i
2. The method of claim 1 wherein said process activity definitions and said 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.
3. ) The method of claim 2 wherein said path definitions synchronize two or more
cohcurrently active tasks.
4, The method of claim 3 wherein said process activity definitions each specify an

individual or group authorized to perform said process activity and a subset of said data

that may be accessed.
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neans for accepting process input descriptive of specific _processes ih-a
particul ar business process instance; neans for storing said pr Laput
in a conputer storage neans; neans for storing status ﬂ “mﬁEﬁDqH‘ f a
status of a tracking item nmneans for storing data assoot ) *

tracking item and means for controllih§ said process logic neans in
response to said status data and based upon said process input. 10. The

program gr odggl RimGh %ﬂlW{\?’lf&oﬁa&fh WEANR é&ﬁ&rgsggtéphl IRGIRRIoF Bpcess

| ogi ¢ means conprises a p process des ors descri‘bing process

l'ogi ¢ t apdedrdsaRaciroPb4id Watal decOids RoAGRESR Bath RssbR{atdd With 29 iRRE bbink ! tPiked

conditions for transition between ones of said plurality of process logic
t asks, s#irBugtosuid busificss Provess s wiierbiarsawl with defimdtion adbnditicidtare asbgoﬁﬁw

associ ated data. 11. The program product of claim 10 wherein said process
descri pt tr said pssociateddtem datavi dual or group authorized to perform said
process, and a set of associated data that nay be accessed during said
processi Aig. A state sensitive data processing system for tracking business information, said
system comprising:
storage means for storing a plurality of computer instructions and a plurality of
tracking data items;
processor means, responsive to said computer instructions, for controlling said data
processing environment and for modifying said tracking data items;
user interaction means for accepting data and presenting data to a plurality of
system users;
first process logic means for directing generic process flow sequences, said flow
sequences having a plurality. of computer instructions for processing by said processor
means; and
second process logic means for directing instantiation of specific flow sequences in
response to said tracking data items, wherein said instantiation causes said first process
logic means to issue a plurality of computer instructions to said processor means:-,
7.  The system of claim 5 wherein said second process logic means comprises:
process definition means for specifying each of a plurality of business process
tasks; and
path definition means for specifying conditions for transitions between ones of said
plurﬁlity of business process tasks, and wherein said first process logic means evaluates
said conditions and issues a selected set of computer instructions to said processor means
based upon the result of said evaluation.
8.  The system of claim 7 wherein said user interaction means comprises:
a computer display device;

a plurality of user interaction display i)anels; and
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processing logic for displaying and processing said user interaction display panels.
9. A computer program product having a computer readable medium having computer
program logic recorded thereon for creating an independent data processing system for
tracking items through a business process, said program product comprising:

process Iogic means for directing generic processing steps of said business process;

means for accepting process input descriptive of specific processes in a particular
business process instance;

means for storing said 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 said process logic means in response to said status data and
based upon said process input.
10. The program product of claim 9 wherein said means for controlling said process
logic means comprises a plurality of process descriptors describing process logic tasks,
and a plurality of process path definitions specifying conditions for transition between
ones of said plurality of process logic tasks, said conditions expressed in terms of said
status data and said associated data.
11. The program product of cIaim 10 wherein said process descriptors specify an
individual or group authorized to perform said process, and a set of associated data that

may be accessed during said processing.

This is the réplacement sheet

Date: 24 SEP 1997



