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COMPUTERIZED METHOD AND SYSTEM
FOR MANAGING BUSINESS PROCESSES
USING LINKED WORKFLOWS

This is a continuation of application Ser. No. 08/624,206
filed Apr. 3, 1996, now abandoned which is a continuation
of application Ser. No. 08/014,796 filed Feb. 8, 1993, now
abandoned.

BRIEF SUMMARY OF THE INVENTION

Businesses are demanding new systems that directly
support the management of business processes, systems that
bring order and coordination to the flow of work. They are
seeking to automate that part of office -work that has been
impervious to conventional data processing and information
processing systems, which were now designed for business
process management and are not well-suited to help with it.

The present invention is a system for analyzing and
structuring business processes that, when implemented in
software, provides businesses wilh the tools they need to
manage business processes efficiently and cost-effectively.

The invention can be applied to all business processes
from simple applications, such as intelligent forms routing,
o sophisticated mission-critical enterprise-wide syslems
that integrate all markeling, production, and customer ful-
fillment processes.

‘The resulting system cnables users of the system to take
coordinated action quickly and lo manage processes pain-
lessly. The results are increased productivity, reduced cycle
time and hence, improved customer satisfaction.

Workflow-enabled systems facilitate business processes.
To do so, a workflow management system performs eight
key functions;

Notities the user that he or she has a step to begin or 1o

commplete.

Provides the user with the proper tools to complete a task.

Provides the user with the proper information to complete

a task.

Allows the user 1o see where a task fits in the overall

process.

Manages the proper reminders, alerts, and follow-ups to

keep the process moving,

Automates certain standard procedures.

Integrates with the organization’s existing business sys-

lems.

Provides simple application program interfaces {APIs)

that allow developers to develop new custom applica- 5

tions that are workflow-enabled.

The workflow system’s architecture is designed to fit
within a wvariety of computer systems, collecting around
itself not only specific applications, Beut also system
enhancements and utilities from users and third-party devel-
opers. In addition, the architecture is designed to allow for
interoperability among different applications and across
diverse platforms.

A [undamental concept of a workflow system is that any
business process can be interpreted as a sequence of basic
transactions called workflows. Every workflow has a
custemer, a performer, and conditions of satisfaction. The
customer and performer are roles that participants can take
in workflows. In addition, each workflow can have observ-
ers.

In a workflow, the customer is the person for the sake of
whom the work is done, cither because they made a request
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or accepted an offer. It is customers who are responsible for
evaluating performed work and determining whether this
work meets their conditions of satisfaction.

The performer is the person who is responsible for
completing the work and for declaring to the customer when
the work is done.

Requests and Offers are the two basic types of workflows.
There are other workflow types such as Question, Inform
and Note that are simplified derivations of Request and
Offer. The conditions of satisfaction specify the work to be
performed by the performer. In a request, the customer
specifies the conditions of satisfaction, and in an offer the
performer specifies them. (Then, of course, the two can enter
inte negotiation about the work to be done.)

For example, given the sentence:

“John asked Frank to prepare the report and deliver it by

noon on Friday,”
John is the customer for this workflow, Frank is the
performer, and the conditions of satisfaction are “prepare the
report and deliver it by noon on Friday.” Further, Because
John asked for the report rather than Frank offering it, this
workflow is of the type Request.

Given the sentence:

“John proposed o prepare the report and deliver it by

noon on Friday for Frank,”
John is the performer for this workflow, Frank is the
customer, and the conditions of satisfaction are still “prepare
the report and deliver it by noon on Friday.” Further because
John proposed the report rather than Frank asking for it, this
workflow is of the type Offer.

Observers of workflows take ne direct action; they usnally
observe for management or training purposes.

Business process maps display the workflows as loops,
and display the relevant information about each workflow—
the customer, the performer, the conditions of satisfaction
and the cycle time. FIG. 1 is a business process man having
a primary workflow 11, conditional workflows 13 and 15, a
conditional link 17, parallel workflows 19 and 21, serial
workflows 23 and 25. In a workflow system according to the
present invention, associated with each workflow: are vari-
ous parameters such as roles, cycle time, conditions of
satisfaction or associaté semantics to the links thai imply
automaled action or provide the framework for application
building, all of which are necessary to create a useful
business process representation. Each workflow has four
phascs. The first phase is called the proposal phase during
which a request is made of the prospective performer by a
customer or an offer to a customer is made by a prospective
performer. The seccond phase is called the agreement phase
during which the offer is accepted by the customer or the
request 1s agreed to by the performer and conditions of
satisfaction are identified. Of course, during the agreement
phase the originai conditions of satisfaction can be negoti-
ated by the customer and performer until an agreement is
reached. The third phase is called the performance phase
during which the performer undertakes to meet the agreed to
or accepted conditions of satisfaction. When the performer
believes that the conditions of satisfaction have been met,
the performer declares completion. The last phase is the
satisfaction phase during which the customer determines
whether or not the conditions of satisfaction have been met
by the performer, and il so, declares satisfaction.

In U.S. Ser. No. 07/600,144 filed Oct. 17, 1990, now U.S.
Pat. No. 5,216,603, and U.S. Ser. No. 07/368,179 filed Jun.
19, 1989, now U.S. Pal, No. 5,208,748, both owned by
Action Technologies, Inc., the assignee of the present
application, methods and systems l'or managing workflows,
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called conversations in the referenced applications, are
described. However, the teachings in the cited references are
limited to single workflows no capability for mapping
business processes made up of a number of workflows
linked together. In U.S. Ser. No. 08/005,236 filed Jan. 15,
1993, now U.S. Pat. No. 5,630,069, a method and apparatus
are disclosed for creating and modifying business process
maps which is a desirable but not necessary component of
the invented system. This component is referred to as the
workflow analyst.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is pictorial representation of a business process,
i.e., a set of linked workflows.

FIG. 2 is a block overview diagram of a complete
workflow system.

F1G. 3 is pictorial representation showing the phases of a
single workflow.

FIG. 4a is a transaction manager control fow when it
detects the initiation of a new business process or workflow.

FIG. 45 is a transaction manager control flow when it
detects a change in the transactions database that indicates
that a user (or an agent) has taken an act in 2 workflow.

FIG. 4¢ is a transaction manager control flow when it
processes the workflow cvents of a workflow.

DETAITLED DESCRIPTION OF THE
INVENTION
Overview
The present nvention is a method and apparatus which is
used 10 enable application developers to generate workflow
enabled applications that request services from the workflow
server. These applications are used by users to act and
participate in business processes and enable managers to
observe and query the status of workflows and business
processes.
Definitions
In describing the invention, the following terms with their
indicated definitions are used:
Act
Basic linguistic occurrence by which people intervene in
moving a workflow towards completion.
Agreement
The outcome of the negotiation phase, in which two
partics come to a common agreement of the conditions
of satisfaction,
Business Process
Anetwork of workflows linked together that represent the
recurrent process by which an organization performs
and completes work, delivers products and services and
satisfies customers.
Business Process Map
This is a graphical representation of business process,
which shows its workflows and their rclationship.
Primary workflow
This is the first worklow which is initiated when a
business process is initiated. Its condition of satisfac-
tion represent the condition of satisfaction of the busi-
NESS Process.
Conditional Link
Alink that indicates that only one of a group of workflows
will be triggered based on seme condition.
Conditions of Satisfaction
Conditions declared by or agreed 1o by a customer. The
fulfillment of which is the purpose of a workflow.
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Customer

The role in a workflow who takes a request or accepts and
offer.
Customer Satisfaction

The objective of a workflow, the accomplishment of
which is declared by the customer when the conditions
of satisfaction in the workflow have been fulfilled.

Cycle time

A measure of the time from initiation to successful
completion of a workflow phase, a complete workflow
or a business process.

Exception flow

The path in the husincss process workflow man which is
followed if a customer cancels or a performer revokes
or declines.

Link

A defined dependency between two workflows and the
mechanism by which dependencies between workflows
is established.

Loops (Workflow)

A worktlow is represented graphically my an elliptical
loop with arrows shown in a clockwise direction
wherein each quadrant of the ¢llipse signifies different
phases of the workflow.

Normal tow

This is the path followed in a busincss prowess map when
workflows complete with customer satisfaction.
Observer
A role in a workflow who cannot perform acts in the
workflow, but is informed of acts in the workflow, and
has access to the information and data associated with
the workflow.
Offer

‘The act by which the performer can (nitiate a workflow,
specifying conditions of satisfaction that he is willing
lo satisfy for a customer.

Organization roles

Named positions in an organization who are authorized to
make certain requests, agreements, take certain actions,
set certain policies, and make certain decisions. The
kind of roles will be accountant, office manager, etc.

Performer

One of the principal roles in a workflow: the role that

commits to complete the conditions of satisfaction.
Phase

A characterization of the status of a workflow based on the
acts that have happened and the acts that are permitted.
Each workflow has four phases namely, the proposal
phase the agreement phase, the performance phase and
the satisfaction phase

Request

A customer does this acl to initiate a work{low and declare

conditions of satisfaction.
Trigger

An action in a workflow which causes an action in some

other workflow.
Triggered

Action in a workflow based on certain conditions/status in
some other workflow.
Workflew
Asstructured set of acts between customers and performers
organized to satisfy a customer’s conditions of satis-
faction.
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Workflow Activation
A triggered action that enablcs the customer or performer
of the workflow to take the initial act of the work{low.
Workflow [nitiation
An act of request or offer initiates a workflow.
Workflow Roles
The associalion of participants in the workflows that take
the acts in workflows; three roles are distinguished in
workflows: customer, performer, and observer.
Workflow Type
This indicates whether the workflow is of request, offer or
note type.
Scrvices Provided By A Workflow System
The following describes the scrvices provided by a work-
flow system. These services are provided to applications via
calls to the workflow server APls. These workflow server
APIs provide the main mechanism Lo inlerface and get
access to the services provided by the server. In an alternate
embodiment, these services can be provided via updates to
the workflow server databases rather than via calls to the
workflow server APls.
Transactions Services
Transaction services are those related to initiating and
acting in workflows by users and agents. These services
are provided to workflow enabled applications via the

transaction API. Alternatively, the services may be 2

provided to workflow enabled applications through
updates to the workflow transaction database. These
services are also provided through the functions of the
workflow language specified in the definition of work-
flows.

The services provided are as follows;

a) Tnitiate a Workflow

Through this function, an application requesis the server
to start a new workflow. For example, if a user fills an
expense report form, when it is saved, the resulting record or
document represents the initiation of a workflow, the appli-
cation will use this service to start the workflow.

For example, in a workflow enabled application in the
Lotus Notes environment (available and Lotus Corporation),
users initiate a mew business process by compesing a
NOTES form in the transactions database. Users initiate
workflows by editing and selecting options in forms. In other
environments users fill in proper forms and the applications
request the services via calls to the Transactions APL

b} Act in a Workflow

Through this functien, an application can take action on
an existing workflow. For example, a manager's approval of
an expense teport indicates the fact the manager took an act
in the waorkflow.

<) Workflow status and available acts

The workflow server updates and maintains the status of
the workflow after each act is taken in a workflow. The
server also updates the corresponding database records to
reflect status and the available acts for the customer and

performer such that users can see the workflow status and :

the available acts (given their role in the workflow) when
they open the workflow transaction record of the transac-
tions database or when they request such status from the
server (hrough one of the transactions API functions.

d) Bind and read process specific data (bound data)

‘Through this function, an application binds application
specific data to a workflow (ransaction. That is, this function
allows applications to read and modify the process specific
data (bound data) that the workflow server keeps in the
workflow transaction document. The specification of the
bound data (field names and their data types) are defined
through definition services. This data is directly accessible to
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the application through transactions database forms, The
server modifies the form specification to provide different
display attributes of fields in forms depending on the status
of a workflow.

¢) Workflows with pending actions

Users can request to sce a list of workflows with pending
actions of the ongoing business process, given the role that
the user has in the different workflows of the process. In the
NOTES environment implementation, these lists are avail-
able through a sct of vicws of the transaction databasc.

f} Available Business Process

These appear as a functional capability of a workflow
enabled application. The workflow scrver reports the avail-
able business processes that a workflow: enabled application
can initiate.
Definition Services

Definition services are those related to defining the ele-
ments of a business process and its workflows and worktlow
liniks.

a) Define a Business Process

Using the workflow application builder (or other design
application that uses the workflow: definitions API which is
the way the application builder interacts with the workflow
server), users can define the workflows and links that
constitule a business process. In this connection, references
herein to the worktlow application builder should be under-
stood as a reference to any design application which defines
the workflows, links, conditional links and workflow lan-
guage scripts that constitute a business process. The details
for accessing the scrvices provided by the scrver so that a
suitable design application can be copstructed should be
apparent to persons skilled in the art based upon the descrip-
tions contained herein.

b) Define a workflow

Using the workflow application builder (or other design
applicaiion), users can define the structure of particular
workflows that belong to the business process being defined
through a set of structure definitions (specification of records
of the workflow definitions database) and enable the appli-
cation builder (or other design application) to create, modify
and delete definition documents in the database.

Using the workflow application builder (or other design
application), vsers can specify the:

business processes

links and workflows and all their clements

conditional links between workflows

bound data

foliow-up and reminder specification

automated action to be taken by the server
Names and Routing Services

Names and routing services are those related to defining
organizational roles and identities. The names and routing
services allow an authorized user to create, modify and
delete names and routing records in the names/routing
database. These records contain the organizational roles and
identities of the organization serviced by the server. They
alse contain the routing information for each identity that
allows the server to queue notifications and reports for the
proper STF processor. These services are specified through
the user interface of the application builder or other design
application that uses the names/routings APl of the work-
fiow server.

a) Define organization roles

Using the workflow application builder (or other design
application) and a sct of APIs from the workilow library,
users can define roles used in the organization where the
workflow system is implemenied.
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b) Define identities

Using the workflow application builder {or other design
application) and a set of workflow definitions APIs from the
workflow library, users can define identities in the organi-
zation where the workflow system is implemented.

STF Processing Services

The STF processing services are provided by the server to
STF processors (described below) through an STF queue
database. The database contains records of pending notifi-
cations and reports to be given to specific users in applica-
tions that the STF processors service. STF processors pro-
cess and delete these records once they are processed.
Configuration Services

The confipuration services are provided to the system
administrator through a specific configuration database.
Through a workfow server manager which is a user inter-
face that uses the server administration API, the sysiem
administrator can define the network configuration of the
syslem, the version of the servers, register STF processors,
define the authorized users, specify the log database and the
level of logging required.

Scheduling Services

The scheduling services allow an authorized user to
create, modify and delete records of scheduled business
processes. These records specify the date/time when the
server must initiate a business process as well as the recusr-
rence in which this initiation should happen. These services
are specified through the user interface in the application
builder.

External Interfaces

External interfaces provide services that are used by
end-user applications, the workflow application builder, the
workflow reporter and the STF processors. Some of these
services, such as configuration services, are provided
through specific user interfaces; others are provided by the
workflow APIs. In an environment like NOTES (available
from Latus Corporation), where the client interfaces interact
with the databases directly, clicnt workflow-enabled appli-
cations access the databases directly to obtain workflow
services. They do not use a programmatic API; instead they
read and write workflow structures that are interpreted by
the workflow server. In other environments workflow-
enabled applications access the workflow services through
the workflow APIs.

Network Architecture

The workflow server component of a workflow system is
designed to be installed at a single site, managing a sinple set
of databases. [t can manage one or many business processes,
and, as noted above, each business process can contain one
or many workflows.

The workflow server is configured through a configura-
tion database. When the workflow server starts, it begins to
monitor and update the workflow databases as appropriate.
Each workflow server can monitor multiple definitions,
transactions, or scheduling databases, as specified in the
configuration database.

In the NOTES environment distributed access to business
process databases is achieved through the replication mecha-
nisms of NOTES.

The transactions database managed by the workflow
server can be replicated through the standard mechanisms of
NOTES. In this way, distributed access for viewing and
changing business process status is achieved.

A business process is designed in such a way that all the
workflows that are part of the business process are stored
and managed in a single NOTES (or other workflow enabled
application} database. This database is then managed by a
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single workflow server for agent processing and workflow
language interpretation.

As a stand-alone server in the Micrsoft Windows
envircnment, a special version of the workflow server hav-
ing a restricted functionality of services allows users of
workflow-enabled applications to take action and rove work-
flows to completion, but does not include the services of
automated agents or of execution of workflow language
SCTipts.

Components of a Workflow System

A workflow system incorporatcs the following compo-
nents which are shown in FIG. 2, a waorkHow server and
databases, application program interfaces (APIs) and work-
flow server manager. In addition, a complete workflow
system of the type in which the present invention may be
utilized includes an application builder, analyst, standard
transaction format (STF) processors, workflow enabled
applications and reporter componenis. The application
builder, analyst, standard transaction format (STF)
processors, workflow enabled applications and reporier
components, while useful components of a complete work-
flow system, do not [orm part of the present invention and
details concerning such components are set forth berein only
as needed for an understanding of the invention.

The following is a briel overview description of the
workflow server, databases, APIs and workflow server man-
ager which is followed by a detailed description of thesce
components. Details concerning the remaining components
are provided only as needed for a complete understanding of
the invention. In the preferred embodiment as set forth
below, the invented system is implemented using the Model,
View, Class (MVC) paradigm of object oriented program-
ming.

Workflow Server

The workflow server is the center of a workflow system.
The workflow system concentrates workflow operations in
the workflow server rather than in the end user applications.
By using this client/scrver design, applications do not need
to have the intelligence about workflows as part of their
design. Application develapers can concentrate on their
particular application development not having to worry
about workflow logic and overhead because such function-
ality is handled at the server.

FIG. 2 shows the major components of the workilow
server in relation to other components of a workflow system.
These components are referred to as processes and modules.

All work done by the server is performed by one of four
processes which are referred to as the transaction manager,
follow-up manager, date/time schedule manager and STF
schedule manager. Processes are software componenis or
tasks that are architected to run as separate entities from each
other. The warkflow server contrels the four basic processes
based upon workflow system server administration data in a
configuration database in the following manncr. First, it
determines what STF processors need to run and spawns
those processes. Sccond, it determines when to run the
transaction manager and spawms that process. Third, it
determines when to run the follow-up manager and spacers
that process.

These processes may be separate exccutables or simply
separate tasks within the body of the workflow system
server.

Workflow server modules are software components that
provide a specific type of functionality. Modules are used by
the above processes and also among themselves.

Organizationally the modules can be thought of as sepa-
rate librarics. These modules are the workflow processor,
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workflow updater, the workflew instantiator, the workflow
language interpreter, the workflow event handler, the agent
actions manager, and the STT router/enquever manager.
Databascs

The workflow system utilizes the following databases:

Definitions Database

The definitions database contains records of the defini-
tions of the organizations, business processes, workflows,
roles, and acts. These records contain the inslructions of
what nceds to be done in a worktlow in a given instance.
These records are used by the workflow updater and work-
flow processor to determine new workflow states and avail-
able actions.

Transactions Database

The transaction database contains records of the enact-
ment of workflows. Each time a workflow is initiated or an
action taken within a workflow, a corresponding record is
made in the transactions database. These records include the
workflow instances, the action transactions, the current
incompletions, and the relationships between different work-
flows.

Names/Routings Dalabase

The Names/Routings database confains records ol the
roles and identities of the organization where the workflow
system is installed. It records the existing organizational
roles, the current identities and the authorizations to act in
one or more reles.

Schedule Database

The schedule database stores the date and time when a
business process must be initiated. The date/lime schedule
manager reads this database.

Administration/Configuration Database

This database stores information needed by the workflow
server to operate.

STF Queue Database

This database stores the records of notifications 1o be sent
to users that interact with the workflow system through an
STF processor interface,
Workflow APIs

The workflow APIs provide a programming interface to
access the services of the workflow server. Workflow
enabled applications, STF processors (described below) and
the application builder are all developed using these APIs.
APIs of the invented system are as follows: transaction AP,
definitions API, reporter API, names and routings API,
schedule API and administration APL
Workflow Server Manager

The workflow server manager is a component of the
workflow system that provides a user interface for specific
services of the workflow server such as:
Server Management
Authorization Maintenance
Business Process Maintenance
Workflow Maintenance
STF Processor Maintenance
Configuration
Transaction Log Maintenance
Business Process Scheduling and Organizational Calendar

The WSM uses the workflow APIs to implement the
functivos and services it provides to users. Through the use
of the WSM, a user selects the scheduling function which
provides the user interface to specify the recurrent schedul-
ing of business processes as well as the specification of the
organizational calendar as specified by the schedule man-
ager.
Workflow Application Builder

The workflow application builder is a Graphical User
Interface (GUID) application that allows a business process
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designer to specify the business process design with its
network of workflows. The application builder, in turn,
creates or edits the workflow definitions databases that
define the business process and that will be used by the
workflow server. The functions performed by the workflow
application builder can alternatively be performed by a
design application that uses the workflow definitions API of
the workflow server.

Workflow Analyst

The workflow analyst is a GU{ application that allows a
business process analyst to specify the map of business
processes with its network of workflows. Its output is
readable by the application builder or equivalent which will
update the definitions database of the server. Details con-
cerning the workflow analyst may be found in co-pending
U.S. Ser. No. 08/005,236 filed Jan. 15, 1993, now U.S. Pat.
No. 5,630,069,

Workflow Reporter

The workflow reporler is a GUT application that provides
an interface 1o the transaction databases through the work-
flow reporter API of the system. It allows the observation of
the stalus of current transactions as well as the history and
performance of past transactions. Further details concerning
the workflow reporter are not needed for a complete under-
standing of the present invention. Alternatively, such reports
can be provided by an application that uses the workflow
reporter APL
STF Processors

An additional set of mechanisms for developing
workflow-enabled applications are provided in a workflow
system through the definition of a standard transaction
format (STF). This format defines the semantics for access-
ing the workflow services through different types of inter-
faces: messaging, databases and inter-process communica-
tion.

For each one of these types of interfaces there is a
syntactic definition that specifies the specific format for the
representation of the workflow data and the process specific
data in that medium. This syntax definition constitutes an
STF API that a particular application will then use.

The communication and interface between workflow-
enabled applications that do not use the workflow; APIs and
the server is provided by STF processors. These STF pro-
cessors map and translate between a workflow-enabled
application’s data format and the workflow APls data ele-
nients.

STF processors provide a layer for integration of many
different protocols and technologies. STF processors can be
constructed for any message transport environment protocol,
dztabase technology, and inter-process communication pro-
tocol.

The interface from STF processors to the server is accom-
plished through the work-flow APIs. From the point of view
of workflow services, the STF processors appear to the
server as additienal applications.

A slandard transaction formal (STF) processor is an
application whose job is to interface external systems to the
workflow system. There is one STF processor for each
different type of system that interfaces to the workflow
system.

Workflow-Lnabled Applications

A workllow-enabled application interfaces 1o the server
via the workflow APIs or via direct access to the transactions
database of the workflow server, or via the use of an STF
processor which can use different interfacing mechanisms
such as messaging, database or inter-process communica-
tion.
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DESIGN AND IMPLEMENTAITON DESCRIPTION

A. WORKFLOW SERVER

The workflow server is a set of processes, modules,
databases and APls as set forth above. The following is a
description for implementing the processes, modules, data-
bases and APls of the workflow server. Also described is a
workflow server manager which provides a user interface for
specific services of the workflow server.

Processes

Transaction Manager (TM)

The TM starts all the actions that must happen when there
is a change in the transactions database. The TM is the driver
for processing requests made by users through workflow-
enabled applications. The transaction manager determines
what changes in the transaction database have occurred.
Records that have changed in the database are detected by
the TM. The transaction manager manages a transaction
queue and services queued transactions in FIFQ order.
Transactions may be enlered directly by a user via forms
available in workflow-enabled applications, which use the
workflow transactions APls to request the services of the
workflow server, or they may be requested via an STF
Processor.

A workflow record that has changed, falls into one of
several different categories, It may be:

A request for initiation of a new business process;

A request for initiation of a ncw workflow within a
business process; or

A request for an act within a workflow.

Each of the different types is dealt with differently.

When there is a business process or workflow initiation
FIG. 4a shows the control flow of the transaction manager
when it detects the initiation of a new business process or
workflow. In this case the transactions databasc will contain
the record for the business process or the workflow being
initiated.

In Flow #1 the transaction manager detects the initiation
of a business process or workflow in the transactions data-
base.

In Flow #2 the transaction manager calls the Instantiator
Module, which will instantiate the workflow records based
on the definition of the business process.

In Flow #3 the instantiator reads the definition of the
business process or workflow from the definitions database.

In Flow #4 the Instantiator creates all the new transaction
records for the corresponding workflow or the business
process.

FIG. 4b shows the control flow of the transaction manager
when it detects a change in the transactions database that
indicates that a user {or an agent) has taken an act in a
workflow.

In Flow #1 the transaction manager detects the worktlow
act being taken in the transactions database.

In Flow #2 the transaction manager calls the workflow

updater 1o begin processing this newly undated transaction 5

record.

In Flow #3 the workflow processor calculates next avail-
able acts, new incompletions, etc.

In Flow #4 the next available actions, incompletions, etc.
are writlen to the transaction records.

In Ilow #5 the workflow updater checks the names
database 1o see if one of the identities parlicipating in the
workflow being processed needs to be notified via an STF
PIOCESSOT.

In Flow #6 il an identily has been identified in Flow #5
that needs to be notified via an STF processor, then the
transaction is queued in the ST queue database.
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FIG. 4¢ shows the control flow of the transaction manager
when it processes the act and state events, which are also
referred to herein as workflow events, of a workflow. In the
definitions database, each workflow definition includes
workflow language segments (scripts) that are associated
with each act and state of the workflow.

In Flow #1 the transaction manager invokes the workflow
¢vent handler indicating the workflow, act and state that
should be processed.

In Flow #2 the workflow event handler reads the script for
the act from the defimtions database.

In Flow #3 the workHow event handler invokes the
workflow language interpreter to process the script.

In Flow #4 If the script indicated that an action needs io
be taken, the workflow language interpreter calls the agent
actions manager 1o lake the workflow act on behalf of the
USEr.

In Flow #5 the agent actions manager updates the trans-
actions database 1o reflect that an act has been taken.

The workflow event handler then repeats Flow #2, but in
this case reads the script for the state of the workflow. The
process continues to Flow #3 with respect to the siate.

The workflow event handler repeats Flow #2 and Flow #3
for the script that corresponds to the current state of the
primary workflow of the business process.

In the preferred embodiment, the transaction manager is
implemented as follows. The transaction manager identifies
changes thai have taken place in the workflow transaction
database and invokes the proper server modules to provide
the services that have been requested or that those changes
represent. The transaction manager queues and services
incoming transactions by instantiating a transaction-type-
specific object.

The date/time the transaction was entered is given along
with its type and id. This date/time field is used to do FIFO
(first in-first out)queue retrievals. The earliest date/time will
always be retrieved first.

ITXID is the id of a transaction in the Transaction
Database. These ids are txtype dependent and can be used to
access transactions directly from the database.

The foltowing is a description in pseudo-code for imple-
menting the transaction manager process. This implemen-
tation is described in terms of a MAIN function or routine
which includes a call to a loop (MainLoop) which executes
continuously.

MAIN

The MAIN function connects lo the Virtual Database
(VDB), performs the primary activity of the transaction
manager and disconnects from the Virtual Database.

The primary activity of the transaction manager is check-
ing the workflow transactions database for requests to pro-
cess. It performs this primary activity by a call to the
function MainLoop.

In case of an error, the MAIN function performs a write
to an error log, giving the error code and the message. The
flow of the MAIN [unction is as follow:

1. Comnect 1o the Virtual Database.

2. If connection is successful write a message 1o a log
provided by the workflow server manager described
below.

3. If connection is not successful, write a message o the
log and return.

4. Call function Mainl ocop.

5. Disconnect from the Virtual Database.

6. If disconnection is successful wrile a message 1o the
log.
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7. If disconnection Is not successful, write a message to
the fog and return.

Mainloop

This function performs the primary activity of the trans-
action manager. In an unconditional loop, it checks if any
message has been sent from the workflow server manager
{WSM) and processes it. It then performs the main activity
of checking for workflow requests and invokes either the
worktlow updater or the agent/action manager.

1. Check for any message for the transaction manager
from the WSM. To retrieve messages, the method
binGetMessage of class MESSAGEQ is called. In case
of any error, the error is written into the log file.

2. Depending on the message, the message is processed
differently, according to steps 3 and 4 below.

3. If the message is to terminate the transaction manager,
the function is terminated.

4, If the message is to indicate that the configuration has
changed then do the following:

5. The new configuration is retrieved using mcthod
binGetConfiglnfo of class CONFIGINFO. The new
configuration is refurned in a structure that contains all
the configuration information. In case of error in
retrieving the configuration information, the error is
written in the log file.

6. The configuration database specifies the polling inter-
val and the log verbosity options. The polling intcrvai
is the time the transaction manager sleeps between
processing cycles. The log verbosily option specifies
the amount of information that gets written into the log
file. The function AWSWriteToLog is used fo log
activities into the log file.

7. Invoke workflow updater.
8. Invoke the agent actions manager.
G, Sleep for a time interval of duration Polllnterval.

10. Proceed 1o step 1.
Follow Up Manager

The follow-up manager runs periodically, scheduled per
workflow server administration tables in the administraticn/
configuration database. It can run asychronously to the
transaction manager. It determines when notifications, either
follow up or reminders, are to be sent and sends them.

The follow-up manager detects transactions in which a
participant has an overdue commitment and, depending or
the workflow definition stored in the definitions database,
will execute a script, send a mail message, or take other
actions that are defined. The follow-up manager interacts

with a Workflow Incompletion Transaction class which is

part of the transaction database, which furnishes follow up
and reminder times, in order to select workflows requiring
notification.

Follow up is specified in the workflow definition, this
specification is done through the application builder or
equivalent. For each workllow, a follow up specification can
be made for each one of the roles of the workflow as follows:
Specify when the follow-up will be done

First and last valid times

Recurrence interval

Holidays on which not to follow-up (Optional)

Days of week on which to follow-up (Optional)

Time ranges in which to follow-up (Optional)

How many times to follow-up before stopping
Specify incompletions to be followed up on

Customer response due
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Performer response due

Performer fulfillment due
Specify the type of check

Will be coming due (reminder) and how soon

Is past due (follow-up) by how much
Specify what to do for the follow-up

In cach workflow trapsaction, the current incompletions
[or cach role are kept as indexed records. In addition to the
date for the incompletion, the record will contain a field for
the next date and time for follow up as well as the next date
and time for reminder. The records will be indexed on these
two date fields as well. The follow-up manager works off
these incompletion records.

The follow-up manager checks if the first follow-up or
reminder date/time is due “now” and that “now” is not a
restricted date/time according to the organizational calendar,
and if so, retrieves the workflow language script and passes
it to the Workflow 1.anguage Interpreter for processing. The
follow-up manager deals appropriately with the case that the
server has heen down and processes all entries that are past
due.

The following is a description in pseudo-code for imple-
menting the follow-up manager process. This implententa-
tion is described in terms of a MAIN function or routine
which includes a call to a loop (MainLoop) which executes
continuously.

MAIN

The MAIN function connects to the Virtual Database
(VDB), performs the primary activity of the follow-up
manager and then disconnects from the VDB.

The primary activity of the follow-up manager is check-
ing for overdue commitments and then sending reminders or
follow-up messages. It performs this primary activity by a
call to the function MainLoop.

In case of an error, the MAIN function performs a write
1o an error log, giving the error code and the message. The
flow of the MAIN function is as follow:

. Connect to the Virtual Database.

. If connection is successful write a message to the log,

. If connection is nol successful, write a message (o the log
and return.

. Call function MainLoop.

. Disconnect from the Virtual Database.

. If disconncction is successful writc a message to the log.

. If disconnection is not successful, write a message 1o the
log and return,

MainLoop

This function performs the primary activity of the follow-
up manager. In an unconditional loop, it checks if any
message has been sent from the workflow server manager
(WSM) using the workflow administration API, and pro-
cesses it. It then checks for commitments due and sends
follow-up and reminder messages if required. The flow of
MainLoop is as follows:

1. Check for any message for the follow up manager from
the (WSM). To retrieve messages, the method bfnGet-
Message of class MESSAGEQ is called. In case of any
error, the error is written into the log file.

2. Depending on the message, the message is proccssed
differently, according 1o steps 3 and 4 below.

3. If the message is to terminate the follow-up manager,
the function is terminated.

4. If the message is to indicate that the configuration has
changed, then do the following:

5. The new configuration is retrieved using method
binGetConfiglnfo of class CONFIGINEO. The new

W by —
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configuration is returned in a structure that contains all
configuration information. In case of error in retrieving
the configuration information, the error is written to the
log file.

6. The configuration database specifies the pelling inter-
val and the log verbosity options. The polling interval
is the time the follow-up manager sleep between pro-
cessing cycles. The log verbosity option specifies the
amount of information that gets written into the log file.

7. The function FollowUp is called to perform the main
activity of the tollow-up manager.

8. Sleep for a time interval of duration Pollnterval.

5. Proceed to step 1.
FollowUp

The FollowUp function scans the Incompletions table of
the transactions database and determines which incomple-
tions are due for reminder or follow-up. The processing is
done in two passes, one for reminders and the other for
follow-ups.

1. Set a flag to indicate if it is a reminder or fellow-up
pass.

2. Get the current time. This time will be the basis for
selecting incompletions which are due. If the incomple-
tions are prior to the current date then the incompletion
is processed. In case of error in getting the current time,
log an error and retumn.

3. Using methods of class TXWFINCOMPLETION from
the transactions database, the incompletions due for

processing are retrieved. Methods bfnGetFirstIn- -

completion and bfnGetNextlncompletion retrieve the
incompletions that are due.

4. If an incompletion is due (reminder or follow-up),
methods of class TXWFINCOMPILETION are called
to gel the Business Process Id (1BPTid), the Workllow
Id (IWFTid) and the Incompletion type(Incld). The
following methods are used:

Value Methods
BPTid lEnGetBPTid
WFTid IfnGetWFTid
Incld faGetlneld

5. The workflow associated with the incompletion is
retrieved from the VDB. An instance of the class
TXWFINSTANCE is created. The iBPTid and the
IWFTid are passed as parameters.

6. Depending on the incompletion, the workflow partici-
pant is determined. The logic for determining the
workflow participant is as follows:

Incompletion Workflow
Notification Type  Type Role
Reminder Customer His Completion Performer
Follow-up Customer His Response Performer
Follow-up Customer His Completion Performer
Follow-up Performer His Response Customer

7. Check if the Identity needs notification. ‘The Identity
attributes are retrieved from the VDB. These are stoved
in table NRDFIDENTITY. H the Notification flag is set
then the follow-up/reminder information is sent o the
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workflow participant. The notification information is
retrieved using method bfnGetNotify.

8. If notification is required, then retricve the STF Pro-
cessor Id, by using method ifnGetSTFProcld of class
NRDFIDENTITY. The notification is placed in the STF
queue of this STF processor.

9. The notification event is determined by the following
lable:

Incompletion Type Event Type

Customer His Completion
Customer His Response
Customer [1is Completion
Performer 1lis Response

Performer Completion coming due
Performer Response past due
Performer Completion past due
Customer Response past due

10. Get the time when the incompletion was due i.e. the
Completion Time (this is not 10 be confused with he
completion time of the workflow).

11. Get the reminder or follow-up time, L.¢. the time this
notification was due. (Note: It is important to distin-
guish between incompletion due time and reminder and
follow-up due time).

12. Dispatch notification. The notification is placed in the
STF Queue. Method binPutEvent of class TXSTE-
QUEUE places the notification.

13, Determine when the next notification is to be sent. Get
the workflow notification definition. This contains
recurring information. The next follow-up lime is deter-
mined and written to the incompletion table via method
vinPutFollowUpTime.

14. Get the next incompletion to be processed. If present,
proceed to step 4.

15. Return, processing is complete.

Date/Time Schedule Manager

The date/time schedule manager detects events which are
to be executed at a particular time. The scheduled events are
kept in the schedule database. The events are placed in the
database by the workflow server manager user inferface via
calls to the schedule API and are processed by the schedule
manager. The scheduled events are kept in the database in
chronelogically increasing order.

Aschedule database entry specifies when the event will be
done as well as the first and last valid times for the entry,
indicating the first time it should happen and when it should
stop happening, If the first and last valid times are the same,
the schedule entry is executed once.

A recurrence interval for a schedule entry is “how often”
the schedule entry is cxecuted. Recurrence intervals may be
every X minutes, every hour, every day, every month, the
third Thursday of every month, and so forth.

An organizational calendar is connected to the schedule
manager, s0 (hal eniries may be tagged to not happen on
specific days {such as weekends or holidays like Labor Day).

The schedule entry may be filtered to happen only on
particular days of the week (such as Monday through
Friday).

The schedule entry may be filtered to happen ooly during
particular time intervals (such as any time between 8-12 or
1-5)

The first thing thal the schedule manager does in a cycle
is to find events that are due now (or which are past due).
This is done by finding those with a time-out time that is less
than “now”,

For each of the found entries, the schedule manager then
brings the time-out forward to “now”, even if it is currently
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set in the past. This function should deal properly with the
case when the server has been down.

For each of the found entries, the schedule manager then
passes the business process initiation script 1o the Workflow
Language Interpreter for processing.

After the schedule entry is processed, the schedule man-
ager updates the schedule entry record for the next time out
based on the parameter set for it. If the entry nceds not be
execuled again, it is then removed from the schedule data-
base.

The following is a description in pseudo-code for imple-
menting the schedule manager process. This implementation
is described in terms of a MAIN function or routine which
inclides a call to a loop (MainLoop) which execules con-
tinuously.

MAIN

The MAIN function connects to the Virtual Database
(VDB), performs the primary activity of the Scheduler and
disconnects from the Virtual Database.

The primary activity of the schedule manager is to find
business processes Lhat are scheduled for initiation and start
them.

In case of an error the MAIN function performs a write to
an error log, giving the error code and the message. The flow
of the MAIN function is as [ollow:

1. Connect to the Virtual Database.

2. If connection is successtul write an message to the log.

3, If connection is not successful, write a message (o the
log and return.

4. Call function MainLoop.

. Disconnect from the Virtual Database.

6. If disconnection is successful write an message to the
log

7. If disconnection is not successful, write a message to
the log and return.

MAINLOOP

This function performs the primary activity of the sched-
ule manager. In an unconditional loop, it checks if any
message has been sent from the workflow server manager
(WSM) using the workflow adminisiration API, and pro-
cesses it. It then performs the main activily of scheduling
business processes at the scheduled time.

1. Check for any message for the schedule manager from
the WSM. To retrieve messages, the method bfnGet-
Message of class MESSAGE is called. Tn case of any
error, the error is written into the log file.

2. Depending on the message, the message is processed
differently, according to steps 3 and 4 below.

3. If the message is to terminale the schedule manager, the
function is terminated.

4. If the message is to indicate that the configuration has
changed then do the following:

3. The new configuration is retrieved using method
binGetConfigInfo of class CONFIGINFO. The new
configuration is returned in a structure that contains all
configuration information. In case ol error in retrieving
the configuration informaticn, the error is written in the
log file.

6. The configuration constitutes the polling interval and
the log verbosity options. The polling interval is the
time the Scheduler sleeps between processing cycles.
The log verbosity option specifies the amount of infor-
mation that get writlen into the log file.

7. The function Scheduler is called, this performs the main
activity of the schedule manager.

n
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8. Sleep for a time interval of duration Polllnterval.

9. Proceed (o step 1.

Scheduler

‘I'he Scheduler function scans the scheduler table of the

schedule database and determines which business processes

are ready to be scheduled.

1. Get the current time. This tine will the basis for
selecting business processes which are due to be
started. If the initiate time of the business pracess is
after the current date then the business process is
initiated.

. Using methods of class SCBPSCHEDULE the business
processes due for iniliating are retrieved. Methods
bfnGetFirstIncompletion and bfnGetNextIncompletion
relrieve the business processes that are due.

3. Get the Business Process Delinition Id (BPDid). Use
method nGetBPDid of class SCBPSCHEDULE.

4. Get the Business Process Definition. Create an instance
of class DFBP {or definition id BPDid.

5. Get the Business Process Name. Use method vinGet-
BPName of class DERP.

6. Initiate the business process. Transactions API call
AWSTINITBP is called. The Business Process Name is
a parameter to this call.

7. Determine the next ti-Le the Business Process needs to
be scheduled. The Recurring Offset is retrieved using
methods [fnGetRecTime of class SCBPSCHEDULE.

8. If the Recurring Offset is specified, the next initiate
time is computed by adding the recurring offset to the
current initiate time.

9. If the Recurring Offset is not specified, the scheduling
entry is deleted from the table.

10. Get next Busincss Process to be initiated. If present
proceed to step 3.

11. Return, processing is complete.

Modules

Workflow Processor

The workflow processor is the brain of the workflow

system. The workflew processor is analogous to the central
processor unit (CPU) in a computer. Both processors receive
inputs in the form of events, and both carry out logic
computations. The CPU embodies a logic processor, while
the workflow processor embodies the logic of workflows
with phases, cycle times, actions and roles. It contains the
structures and Finite State Machines (FSMs) that specify the
acts and actions that are available. This module is database
independent, and provides an API through which the rest of
the system interfaces with it. It is furnished with in-memory
structures providing complete act/state data of a workflow,
from which it derives updated status information returned
via these structures. The workflow processor embaodies the
logic of workflows with phases, actions, roles and dates of
completion and reply.

The basic logic of the workflow scrver is very similar to

that used by a human manager. It asks:

What actions have happened and not happened?

That data has changed? and

What amount of time has elapsed?

The workflow updater module of the workflow server

asks the workflow processor:

What are the available acts for the customer and per-
former given the current slate and the type of the
workflow?

Given an act, what is the new state of the workflow and
what incompletions change?

]
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The workflow processor then answers with the state of the
workflow and gives the answer fo the workflow updater
which updates databascs, and changes the state of the
workflow.

These tasks would be impossibly complex if the number
of states were large and the possible actions infinite. The
present invention addresses this problem by defining a
business model that intelligently defines a few conditions
and actions as building hlacks, but from which thousands of
permutations can be constructed.

A complete description of a suitable workflow processor
which may be used in a workflow server may be found in
U.S. Ser. No. 600,144 filed Oct. 17, 1950 and U S. Ser. No.
07/368,179 filed Jun. 19, 1989, both owned by Action
Technologies, Inc., the assignee of the present application.
Workflow Updater

The workflow updater module processes requests made
by users via API calls, changes Lo the transaction database or
by agent actions. This module processes workflow transac-
tions that have been madified, updating then with the new
workflow status information returned by the workflow pro-
CESSOT.

The workflow updater module updates the bound data in
the business process, based on the data that was provided as
part of the act that is being taken. If other scopes are defined
for a workflow, then the bound data is updated in the scope
of the workflow in which the act was taken.

The workflow updater calls the workflow processor pass-
ing 1o it the workflow identification, the act being taken, the
workflow role that is taking the act and the current state. The
workflow processor returns to the workflow updaler the new
state of the workflow, the incompletion transitions what
incompletions need to be set, and which ones need to be
removed), the set of available acts for each one of the
workflow roles and the times that can/must be specified by
the users when taking each one of these available acts.

The workflow updater maintains and updates the work-
flow transaction database. It uses the workflow; processor to
determine the status of workflows and the set of possible
actions for each one of the roles.

The workflow updater processes an act taken by a work-
flow participant i.e., the Customer or Performer. This act
could have been taken through a call to the proper transac-
tions API function, through a direct modification of the
transactions database or by the agent actions manager upen
request of the workflow language interpreter. When an act is
taken, it is recorded In a act taken database record of the
transactions database. The server sequentially processes all
acts. The following is a description in pseudo-code for
implementing the workflow updater module.

1. Use AWSWriteToLog method of the Translog class of
the Administration database to log the act taking activ-
1y,

2. Check whether there are acts to take by calling method
bpnGetFirstlnQueue of class TkXWFAcls in the VDB,

3. Check if the act is a valid act and 1he act is present in
the list of available acts for an workflow participant by
invoking method bfnCheck ValidAct of class TwxFActs
in the VDB.

4, Find out the current slate, WF type, WF role, and the
Act by invoking respectively the methods
fnGetWFState, MmGetWl'l'ype, fnGetWlRole, and
fnGetAct of class TxWFActs in the VDB.

5. Check with the work{low processor 1o determine if the
act taken is consistent with the curreni state of the
workflow and the role of the act taker {Customer/
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Performer) by invoking method bfnCheckValidAct of
the class TxwFActs,

6. Determine the new state of the workflow by calling the
workflow processor.

7. Compute the new set of incompletions by by calling the
workflow processor.

8. Compute the new sel of acts and the date prompts for
the customer and performer using function
AWSTAvailableActs of the workflow processor. If any
acts arc disabled then thosc are removed form this new
set of acts using the method bfnlsDisabled of class
DFWFDisabledActs of the VDB.

9. Invoke the workflow event handler to interpret the
scripts associated with the act, state, and the primary
worktlow.

10. Send notifications the workflow participants inform-
ing the completion of the act by invoking the STF
Router/Engueuer.

Classes and the methods invoked by the workflow updater
module:

Melhods Class Action

bfnCheckValid Acts TxWFActs check if act is in
Available Acts Table

IEnGerCompletionTime TxWFInstance From VDB retrieve the
Completion time

IfnGetlncompletionlime ‘TxWFACcts Irom VDB retrieve the

[ncompletion Time
compute available acls
for both customer and
performer.

AWSTAvailableActs

Workflow Instantiator

The workflow instantiator module is called by the trans-
action manager when it detects a request to inifiate an
instance of a business process or a workflow. The workflow
instantiator instantiates business process and workflow
records into the transactions database. This module creales
workflow transaction records as specified in business pro-
cess definitions whenever a workflow is initiated.

If the transaction manager detects a change in the trans-
actions database that indicates a request for initiation of a
new business process, the instantiator reads the business
process definition and creates the transaction records for the
busincss process and for the primary workflow of the
business process according to the definition.

If the transaction manager detects a change in the trans-
actions database that indicates a request for initiation of a
new workflow, the instantiator reads the workflow definition
and creates the transaction record for the workflow accord-
ing to the definition.

The instantiator also performs the role to identity mapping
so that the roles that are specified in the workflow definition
get mapped to the proper identities in the transaction record
of the workflow.

The following is a description of the steps for implement-
ing the workflow instantiator module.

The instantiator creates an instance of a business process.
It makes a copy of the definition.

1. Check the length of the Business Process Name
(szBPName) is within limits. If beyond limits, return
errofr.

2. Validate the Instantiator Ideatity. Check if the name
length is within limits.

3. Check if Instantiator Identity is a valid user and
registered. Method lnquireAuthorization from class
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AuthMaint is used 10 determine if the user is valid and
registered. This function accesses the Names/Reutings
database for validation, it calls the canstructor of class
NRDFIDENTITY.

4, Check if the Instantiator Identity is authorized to
instantiate business processes. It checks the authorities
table in the names/routings database to check if this
identity is authorized to instantiate business processes.
The authorization method Inguire Authorization from
class AuthMaint is called to determine the authoriza-
tion.

5. If the Customer name is specified, check if the name
length is within limits.

6. Tt the Customer name is specified, check that this nave
is valid and registered method InguireAuthorization
from class AuthMaint is used to determine if the user is
valid and registered. This function accesses the Names/
Routings database for validation, it calls the constructor
of class NRDFIDENTITY,

7. If the Performer name is specified, check if the name
length is within limits.

8. If the Performer name is specified, check that this name
is valid and registered. Method Inguire Authorization
from class AuthMaint is used to determine if the user is
valid and registered. This function accesses the Names/
Routing databascs for validation, it calls the constructor
of class NRDFIDENTITY.

9. If the Completion date is specified, check if the date
string length is within limits.

10. If the Completion date is specificd, convert the date
string to [ong format.

11. If the Reply date is specified, check if the date string
length is within limits.

12. If the Reply date is specified, convert the date siring
to long format.

13. If the Initiate date is specified, check if the date string
length is within limits.

14. If the Initiate date is specified, convert the date siring
to long format.

15. If Completion and Reply dates are specified, the Reply
date should be before the Completion date.

16. If the Initiate date, if specified, it should be the carliest
of all specified dates.

17. Create an Instance of this business process. The
constructor for class TXBPINSTANCE is called for
this purpose.

18, The central workflow instance is created. The con-
structor for class TXWFINSTANCE is called for this
purpose.

19. Check for each organization role to identity any
mapping which is specified at the time of initiation
which overrides the mapping specified in the definition
of the workflow, that the organization role and identity
do exist. To verify that the erganization rele is present,
the constructor for class NRDFORGROLE is called. To
verify that the identity is present, the comstructor for
class NRDFIDENTITY is called.

20. Store the organization role in classes TXBPASSIGN
and TXWFASSIGN from the transaction database
classes to identity overrides. The constructors are
called for these two classes,

21. Return status.

Workflow Language Interpreter

Workflow definitions are stored in the definitions data-

base. Included in these workflow definitions are conditions
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under which workflows become active and inactive, and the
conditions under which the workflow server should take
specified actions. These conditions and instructions are
cxpressed in the workflow language.

The workflow language interpreter interprets workflow
language scripts. These scripts or workflow langnage seg-
ments contain worktflow commands, such as the initiation or
taking an act in a workflow. These scripts are part of the
business process definition. These scripts are automatically
generated by the application builder or equivalent design
application.

The following is a description of the steps and syntax for
implementing the workflow language interpreter module.

The workflow language interpreter interprets both user
defined and system generated scripts, and performs the
corresponding function defined in the script. The user can
perform the following functions on a workflow. The work-
flow language interpreter interprets user-defined as well as
system generated seripts, and performs tests, functions, and
assignments as presented in either kind of seript. The syntax
and capability of the ActionWorkflow scripting language are
the same for the two kinds of scripts and is described as
follows:

Language Syntax

A slatement of (he language is either an Il Stalement, an
Action Stalement or an Assignment Statement. An If State-
ment is either:

If <boolean expression> statement 1 . . . statement 1
endif
or
[f «<boolean expression> statement 1 .. . slatement s
clse statement s+1 . . . statement n endif
where <boolean expression> is:
TRUE
FALSE
<boolean expression> AND <hoolean expression>
<boolean expression> OR <boolean expressions>
<bound data name> OPERATION <numeric term>
[SINSTATE (workflow name, slate name)
ISNOTINSTATE (workflow name, stale name)
where OPERATION is
equal lo
not cqual to
greater than
greater than or egual to
less than
less than or equal to
An Action Statement is either:
INITIATE workflow name,
ACITVAL'E workflow name, or
ACT workflow name, acl name
An Assignmenl Statement is cither:
<bound data name> = <bhound datz name>
or
<bound data name> = <numeric lerm>

2. Capability
The above-described syntax enables a script writer to start
workflows, 1o act in workflows, to change bound data
associated with a workflow, to test sound data asseciated
with a workflow and conditional upon the results follew one
or another distinctly different course of action.
The workflow language interpreter can be divided into the
following functional modules:
1. The Lexical Analyzer which defines the Worktlow
Language grammar.
2. The Parser which parses the workflow scripts and
invokes the corresponding semantic routines associated
with the commands in the script.
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The main implementation details are as follows:

1. The workflow event manager calls the workflow language
interpreter and passes to it the Business Process lransac-
tion LD, the Workflow 'Itansaction LD, and the Script Type
to be executed.

2. Using this information the workflow language interpreter
retrieves the appropriate workflow script from the defi-
nitions database using method bfnGetSeripiName of the
class DFWFActState.

3. For the command Instantiate, the instantiator is invoked.

4. For the command Activate, the workflow updater is
invoked.

5. For the command TakeAnAct, the workflow updater is
invoked.

6. For external functions, the workflow language interpreter
invokes the external function passing the specified param-
eters.

Workflow Event Handler
The workflow event handler is called by the transaction

manager to process the actions associated to acts and states
in the workflow definition which are specified for a given
workflow when an action is taken or a state reached in the
workflow. It accomplishes this my reading the business
process definition and by reading the worktlow status infor-
mation of the workflow transaction.

The workflow event handler also locks in the definitions
database for the workflow language scripts associated with
acts and states of the workflow. The workflow event handler
retrieves the language script corresponding to the act that
was taken and passes the script to the workflow language
interpreter for processing. The workflow event handler
retrieves the language script corresponding to the state of the
workflow and passes the script to the workflow language
interpreter for processing. Then the workflow ¢vent handler
retrieves the appropriate scripts associated with the states of
the connecting workflows and passes the to the workflow
language interpreter. Finally the workflow event handler
retrieves the language script for the primary workflow of the
business process for the current state of that workllow and
passes that script to the workflow language interpreter for
processing,

The following is a description of the steps for implement-
ing the workflow event handler module. The workflow event
handler invokes the method AWSScriptToLxecute of the
workflow language interpreter 1o cxecute the following
scripts associated with a workflow:

1. The system generated act script

2. The user generated act script

3. The system generated state script

4. The user generated state script

5. The system generated stale script of all the connected
workflows

6. The user gencrated state script of all the connected
workflows

7. The system generaled state seript of the primary workflow

8. The user generated state script of the primary workflow

To implement steps 7 and 8, the method binlsCentralWF
of class obTXWFINSTANCE is used to determine the Cur-
rent WF is the primary workflow. Method obWTTnstance is
used (o oblain the primary workflow.

Apgent Actions Manager

‘The agent actions manager module executes the com-
mands specified in 4 script. These include Initiate, Act,
Follow-up as well as external functions. In this form the
agent action manager is taking workflow acts by an “agent”
on behalf of some role in the workflow. The commands that
the “agents” execule are specified through the workflow
language.
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The following is a description of the steps for implement-
ing the agent actions manager module,

The agent actions manager is invoked by the workflow
language interpreter when it finds a workflow action or
external function to be performed in a workflow language
script. If the workflow needs to be instantiated the instan-
tiation is dene by the workflow instantiator module. After
instantiation a flag is set to indicate if activation or initiation
is required. The agent action manager scans for all work-
flows which have this flag set and processes them. The
process is described below.

1. Log the activity using the method AWSWriteToLog.
. Obtain the current date and time.

5

3. Get the nmext workflow to act on by using method
TxWINSTANCE of class TXWFINSTANCE, which is
the act (o take queue.

4. If the workllow to be processed is the primary work-
flow then change the Business Process status to “IN__
PROGRESS”. The methods to use are binlsCentralWl’
and bFnSctBPStatus.

5. If the Customer, Performer and Observer(s) are not
specified, then pick up defaults and assign all the
waorkflow participants. The methods to use are
fnGetCustld, 1nGetPerfld, ImPulCustld and 1nPut-
Perld.

6. Specify the default Reply and Completion time using
methods fnGetReplayDate and 1fnGetCompletion-
Time of class TXWFINSTANCE. i these times not
present, obtain them through the definition defaults by
using methods binGetCycleTimes of class DFWFCY-
CLETIMES in the VDB, Assign the default using the
methods bfnPutReplyDate and bfpPutCompletionTime
of class TxWFINSTANCE.

7. Set up environment for first act to be taken. The act is
dependent on the workflow type, request act in a
workflow of type request and ofler act in a workflow of
type offer.

8. Make an entry in the Available Acts Table using method
bfnPutAct of the class obAvlActs.

9. Take the first act if the workflow is to be Initiated. The
act to be taken is placed in the act lo process queue
using method obTxWFacts of class TXWDACTS. Log
the message using AWSLogMessage.

10. The flag is reset to indicate that the processing is
complete using method bfnResetlnstantiale of class
abTxWFINSTANCE.

Methods and Modules invoked by Agent Actions Manager
Module

Methods Class Action

IMnGetBPTid TxBPINSTANCE  get the BP Transaction Id
IfnGerWFTid THWEINSTANCE  get the WE Transaction Id
bfnSetBPStatus TxBPINSTANCE  set the status of BP

inslance

HoGetPerfld get the performer [d
IfnGetCustld TxWENSTANCE get the customer Id
IfoGetCompletionTime TxWEFNSTANCE  gel cycle time of the WF
TxWFActs queue the act to be taken

STF Router/Enqueuer

'The STIi Rouler/Enqueuer module is catled by the work-
flow updaler to determine if the workflow currently being
processed has a participant who must be notified in this
workflow via an STF Processor. The router queues such
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transactions in (he STF queue database for the appropriate
STF proccssor to process.

The following is a description of the steps for implement-
ing the STV router/enqueuer module.

1. The STF router/ecnqueuer first retrieves the BF and WF
definition given the current WF transaction instance by
using the methods TXBPINSTANCE and obTXWFIN-
STANCE of classes TXBPINSTANCE and TXWFIN-
STANCE.

2. Using the BP and WF 1ds, the follow-up definition is
retrieved from the definitions database using method
DFWFollowUp of class DFWFFOLILUP. If no notifi-
cation required, just return.

3. Get the notification status by using method NRDfIden-
tity of class NRDFIDENTITY. If there is no need 1o do
notification, just return. This is achieved through the
method binGetNotify of class NRD[Idertily in the
VDB.

4. Get the STFProcld using method 1fnGetSTIProcld of
class NRB{lIdentity.

5. Write the Notification event in the STF queve database
using method bfnPulEvent of class TxSTFQUEUE.
The date and time is computed.

Dalabases

Virtual Database

The present invention utilizes a Virtual Database for
implementing the databases used by the system. The Virtual
Database (VDB) is designed to be a collection of classes and
methods. “Virtual” because it is DBMS independent. The
VDB contains all the nccessary slorage structures to support
the operations of the Workflow Server. More importantly, it
defines a collection of methods for the manipulation of these
structures and their instances. The basic domain as well as
the classes for workflow definitions, transactions, schedules,
names and routing, STF queue and server administration and
configuration are described below. These classes define the
attributes and methods for the data manipulation supporting
the Workflow Server.

Basic Domain Classes

The basic domain classes used in the server are listed here
in alphabetic order.
act
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act = { request, offer, decline-requcst, agree, declare-
complete, declare-satisfaction, cancel, revoke, accept-
offer, decline-offer, counter-ofler, accepl-counter-
offer, decline-counter-offer, counter-with-request,
declare-dissatisfaction, question, answer, inform, open-
speculation, continue-speculation, revise-ofer, revise-
request, follow-up, note, comment, initinte, aclivale,
cancel-new-request, revoke-new-promise, revoke-new-cifer,
commil-lo-commit, interim-report, delegale, accept-
delegation, decline-delegation, cancel-delegation,
declare-complete-delegation, declare-satisfaction-
delegation, tevoke-delegation, slari-wilh-promise,
accept-starting-promise, decline-starling-promise }
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55

bpstatus

bpstatus={inprogress, completed, aborted, suspended} %
configuration

configuration={option1, option2, . . . }
datetime

Time is a built-in domain in the Virtual Database. Its
counter part in the underlying DBMS will provide the
actual implementation.

65
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datetimeoffset

Datetimeoffset is a unit of time. Its value can range from
seconds, days, weeks, and months, but is expressed in
seconds.

incompletion

The various incompletions that need to be managed for
the Customer and Performer in terms of Completions
and Responses.

incompletion={CMC, CMR, CHC, CHR, PMC, PMR,
PHC, PHR}

1st letter—C for Customer, P for Performer

2nd letter—M for My, IT for Ilis

3rd letter—C for Cumpletion, R for Response

notification

This domain class specifies the events which require
notification.

notification={PerformerResponscPastDue,
PerformerCompletionPastDue,
PerformerCompletionComingDue,
CustomerReponsePasiDue, Act}

objectiype
objecttype={BP, WF, STFProcessor}
privileges

privileges={create, delete, modify, activate, schedule,
assign privileges}

state

state = { request/offer, inactive, initial{after activation)
agreement, completion, satisfaction, counter, decline, cancel
revoke }

string
String is defined 1o be a character string which varying
length.
Ixslatus
Status of the a transaction.
txstatus={pending, inprogress, complete}
txtype
Tist of various types of transactions processed by the
SErver.

txtype = { inithp, initwf, actinwf. bindappdata, getbounddata,
getbounddatafieldattributes, slatus, availableacts, querywt,
availablebp, acthislory, notificationstring }

wirole

wfrole={customer, performer, observer }
witype

witype={request, offer, note}
Definitions Database

DFBP

This class contains the Business Process (BP) definitions
which includes information such as the BP Name, the BP
Version, The person (ID) who created the BP, The date when
this information was last modified, The Scrver ID which is
the Home Server of this BP and the natre of the file which
contains the mapping of this BP.
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-continued
Attributes : INT iRepeatFieldFactor
CHAR szCustFormNamc[ FORMNAME_LEN]
IDEN IBPDid 5 CHAR szPerFormName[FORMNAME_LEN]
CIHAR szBPName [BPNAME__T.FN] CHAR szOnsFormName[ FORMNAME_ LEN]
INT iVersion CHAR szInitFormNamc[ FORMNAME__LEN]
IDEN |BPAdmin CHAR s2C0S5[COS_1EN]
LONG |LastModDale
IDEN |HomeServerld Mgthods :
CHAR szBPmap [BLOBNAME_LEN] 10 —
DFWF Counstructor of this «lass which

Melbods : depending on its first parameter it

returns the first record from the

DFBFP The Comstructor of this Class: table which matches the predicale
Depending on its first or creates a new Workflow
parameter it returns the first 15 Definition in the Table with the
tecord (rom the lable which given parumeters
matches the predicate, or BOOL binModify Modifies the Workflow Definition
creales a new Business Process of an existing workflow (in context
in the Table with the given of the Class allribules) in the
parameters, Of creates & new Table with the given parameters
version of an existing 20 BOOL bfnModifyForms Modifies the form names of an
Business Process with the - cxisting workflow (in centext of
given parameters the Class attributes) in the Table

BOOL binDelete Deletes the record whose with the given form names
parameters matches the DFBP BOOL binPutCOS Appends/ Creates the conditions of
class attributes salisfactions of an existing

IDEN 1{nGetBPDid Returns the BPDid of the BP in workflow (in context of the Class
context to the Class 25 attributes) in the Table with the
attributes given COS

INT ifnGetversion Returns the BP Version of the BOOL bfnGetCOS Retrieves the Conditions of
BP in context to the Class Satisfaction of an existing
attributes workflow (in context of the Class

IDEN IinGetLastModDate Returns the Date when the BP attributes)

Definition was last modified 30 IDEN !fnGetWFDid Returns the WFDId of an existing
in context to ihe Class waorkflow (in context of the Class
attributes attributes)

BOOL bfnPutBrMap Creates/Appends to the Map WETYPE inGetWIType Returns the WF type of an existing
file of the BP, the data in workflow (in context of the Class
memory. altributes)

BOOL binGetBP Map Retrieves the specified number a5 [DEN IfaGetCustOrgRole Returns the customer ID of an
of bytes from the Map [ile. existing workflow (in context of

BOOL bfaNumListBP Returns the Number of BPs for the Class aitributes)
which there exists a IDEN lfnGetPerfOrgRole Returns the performer ID of an
Transaction in the Tx Database existing workflow (in context of

BOCT. bfnlistBP Retams the List of BPa for the Class attributes)
which there exists a 40
Transaction in the Tx Database

BOOL bfnlistDFBP Returns the list of all BPs DEFWEFOBRS
defined in the Definitions
Dalabase. This class contains the workflow observer definitions

VOID vinGetBPName Returns the BP Name of the BP which includes information such as the WFDid, the BPDid
;’:lrcl‘l;[l‘";’sﬂ to the Class 45 towhich this workflow belongs, the Observer ID for the WE.

DFWF .
Attributes :
This class contains the Workflow definitions which E—
include information such as the a Name, the WEDid, the 50 IDEN IBPDid
BPDid to which this workflow belongs, the type of workflow }BE; %g;sz‘:’ler
(primary or non primary), the default IDs of the customer
and performer for this WF, the Repeat IF adn factor in case Melhods :
of repetitive WFs, the form names and the Conditions of DEWFOBS ™ racton for thi
55 e constructor for this
satisfaction Class, which depending on its
first parameter it: creates a
new Workflow Observer
Definition in the Table with
Attributes : the given parameters, or
0 retuins the first record from
IDEN IBPDid the table which matches the
IDEN IWFDid predicale
BOOL bCentralWFEFlag BOOL bfnDelete Delctes the record whose
CHAR szWIFName| WFNAME  LEN] parameters matches the
WFTYPE WFType DFWFEFOBS class atiributes
IDEN 1CusOrgRole BOOL bfnCGetWEFObsList Returns the List of Observers
IDEN IPerCrgRole 65 defined for the workflow (in
INT iRepeatFieldld context of the Class
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Adtributes) BOOL bFromActOrState
INT afnGetWFObsCount Retums the Number of IDEN 1FromActOrSlateld
Observers defined for the 3 IDEN IToWFid
waorkflow (in context of the BOOL bhToActOrState
Class Attribules) STATE ToState
Methods :
DFBPCONTAINER ] .
This class contains the Business Process Container Infor- 10 DFLINK The Constructor for this
. he Contai D f ticul BP) Class that creales a new
mation (l ¢ Lontainer or a particular . Link record with the
given parameters. Using
WIName WFID is first got
from DFWF
Altribules 15 BOOL binGetWFLinks Retums all the links o
a given WFID
IDEN IBPDid
IDEN 1Containerld
DFBPASSIGN
Methods : This class contains all the Identity {o Organization role
i i 0ce: .
DFBPCONTAINER Creates a new Conlainer Definilion 20 mappings at the Business process level
for a BP with the given parameters
{in context of the Class
Attributes) It also inserts a -
record in another table Attributes ¢
(DFCONTAINER) with the Conlainer .
D and the number of fields e IDEN IBPDId
[DEN IfnGetContainerld Returns the Container 1D (in IDEN IIdentityld
contex! of the Class Attributes) IDEN 10rgRole
Methods :
DFHIELD 30 DFBPASSIGN Thi tor of thi
. . . . i . 5 e constructor of this
_ This class contalqs the Conlame_r Field Information which class that depending on
includes the Container ID to which the ficld belongs, the its first parameters
Ficld ID, the data type of the field, its maximum length, its creates a new BP

assignment in a given
BPDid with the given
35 patameters or returns the
first record from the
table which matches the

attributes, and its initial Value.

Allributes : predicate
IDEN IfnGetldentity Returns the Identity ID
IDEN 1Containerld (in context of the Class
IDEN IFicldld attributes)
INT iDataType 40
INT iMaxLen
AITRIBUTES Attr DFWFASSIGN
CHAR ’l‘;’é;}i"“'[mlﬂr—v‘”‘f This class contains all the Identily to Organization role
mappings at the Workflow level.
Methods : 45
DFFIELD Creates 8 new Conlainer field
record with the given Attributes !
parameters. [L also inserts a —
record in another table IDEN IBPDid
{DFBDFIELDLIST) with the 50 IDEN IWEDid
BPDid, the Field ID and the DEN 1Identilyld
ficld name. IDEN |OrgRole
WFROLE WERole

DFLINK Methods :

This class contains the Workflow Link Information which 55 . )
includes the BPDid to which this LINK belongs, the ID of PEWFASSIGN T g on
the workflow from which the LINK starts, whether the link its first parameter it
slarts from an act or from a state, the act/state IDs from creates a new workflow
which the Link starts and at which link ends, and the assigninent in a given
Deslination State ID. &0 WEDId aud BPDId wilh the

given parameters or

returns the first record

from the table which

matches the predicate
Attributes : IDEN linGetIdentity Returns the Identity ID

(in context of Lhe Class
IDEN IBPDid 63 attributes)

IDEN iFromWFid
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DEFBPNOTIFICATION DFWEFDISABLEDACTS
This class contains all notification string information at This Class contains information of all the Disabled Acts.
BP Level.
)
Adtributes !
Altributes : -
INEN 1RPDId
IDEN IBPDid [DEN IWFDid
NOTIFICATION NEvent WEFROLE WFRecle
CHAR 5zNstring]l NSTRING__LEN] 10 ACT Actld
Methads : Methods :
DFBPNOTIFICATION This is the constructor for DFWFDISABLEDACTS I'his is the constructor
this class thal creates a for this clags that
new BP notification far a 15 creates a new record
given BPDid : with the given WErole
BOOL binGetEventString Returns the BP notification and Actld for a given
siring of an event in a BP ‘WFEDid and BPDid
BOOL bfnlsDisabled Returns whether a
particular Act for a
DFWEFNOTIFICATION 20 particular WFRole in a
This class contains all notification string information at given workflow is
disabled or not.
workflow level
DEFWFACTSTATE
Attributes : 25 This contains all the definitions of the workilow acts and
) States (their names and [Ds) for all business processes and
IDEN IBPDid .
IDEN IWEDid their workflows.
NOTIFICATION NEvent
CHAR szNstring] NSTRING__LEN]
3Q
Methods : Attributes
DEWENOTIFICATION ‘I'his is the constructor IDEN IBPDid
for this class that IDEN 1WEDid
creates a new workflow BOOL bACtOrState
nolification for a given 35 INT ActOrState
WFDid and BPDid CHAR szUserDetName[ CSERDEF__STRING__LEN]
BOOL bin{retEventString Returns the workflow CHAR szGenScrip BLOBNAME__LEN]
notification string of an CHAR szUse1Scriptf BLOBNAME_LEN]
event at workflow level.
Private Methods :
DFWCYCLETIMES 4 BOOL binlsAvail Returns whether an Ac/
This class contains all the Cycle times defined for a state Is Available for a
workflow given Workflow.

’ BOOL bfnGetScriptName Returns the Script Name
given the BP and WF Dlds
the Act/State and the

45 type of seript (User
Aftributes : Defined or System
Generated) required.
IDEN IBPDid
IDEN IWFDid Methods
LONG ITime1 -
LONG ITime2 50 DEWFACTSTATE "I'his is the Constructor
LONG iTime3 for this Class that
LONG ITime4 creates a new record with
the given Act/State , and
Methods : user defined name for a
given WIDid and BPDid
DFWFCYCLEITMES This is the constructor 53 BOOL bfnPutSeript Inserts the given Script
for thig class that into a blob file
creates a new record with DIWTACTSTALE Returns the first record
the given cycle times for from the table which
4 given WFDid and BPDid matches the predicate
BOOL binGetCycleTimes Returns the cycle times BOOL binGetWEFScript Returns the required data
(in context of the Class £0 from the script file (In
Altributes) context of the Class
DFWFCYCLETIMES Returns the first record Altributes) given the
from the table which Script Type
matches the predicate
IDEN IfnGetWFDid Returns the WFDid (in
context of the Class DFWFCONTAINER
Altributes) 65

This class contains the Workflow Container Information
{the Container ID for a particular workflow in a given BP).
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-continued
Attributes : Methods :
IDEN 1BPDid 5 DEWFFOLLOWUP The constructor of this class
IDEN WEDid that depending on its first
IDEN IContainerld parameter inserts a record in
the FollowUp Table with the
Methods : Given parameters of returns
- the first record from the
DFWFCONTAINER Creates a new Container 10 table which matches the
Definilion for a workflow with predicale
the given parameters {in BOOL bfnGetPerfResplnfo Returns the Performer
context of the Class Respanse Information (in
Allribules) context of the Class
IDEN IfaGetContainerld Returns the Container ID (in Altributes)
context of the Class 15 BOOL binGetPerfComplnfo Returns the performer
Allributes) Completion Informaticn (in
context of the Class
Attributes)
DFWFACTSTATEBDREF BOOL binGetCustRespInfo Retums the Customer Response
This Class contains the workflow Act/State Bound Data Information (in centext of
reference information. 20 the Class Attributes)
= BOOL bfnGetPerfRemlnfo Returns the Performer
Reminder Informatien (in
context of the Class
] Attributes)
Atributes : BOOL bfnGetAciNotifyFlag ~ Returns the Notify flag (in
\ context of the Class
IDEN IBPDid a5 Attributes)
IDEN IWFDid
BOOL bActOrState
INT AclOrStateld
WEROLE WFRole DFBDFIELDLIST
IDEN |Containerld
Methods : 30
Attributes =
DFWFACTSTATEBDREF The Consiructor for this -
Class that inserts & IDEN IBPDid
record with the with the char szFieldName[FIELDNAME _LEN]
given parameters IDEN 1Fieldld
[DEN |fnGetContainerld Returns the Container [1¥ 35
{in context of the Class
Altributes) Methods
BOOL bfaGetField AutrList Returns the list of
Field Attributes for the No Methods
?ivtn conditions a0 Transactions Database
parameter values)
BOOL binGetNumFieldAutrList Returns the number of TXBPINSTANCE
Ficld Auributes for the This Class contains information of all instances of Busi-
%‘f""_“ Cc’lndl':"]“s ‘ ness Process Transactions. This information consists of the
parameter values) Transaction 1D of the Business Process (BPTid), the Bust-
45 ness Process definition D (BPDid), the BP Status and
DFWFFOLLOWUP whether the BP Instance is active or not,
This class contains all the Follow-up information of a
workflow.
Attributes :
50 —
Attributes : IDEN 1IBPTid
IDEN 1BPDid
IDEN IBPDid BOOL blsActive
[DEN IWFDid BPSTATUS BPStatus
BOOL bPREUFlag
BOOL bPRFURecur 55 Methods :
LONG IPRFUOITset -
INT iPRFUCount TXBPINSTANCE The Constructor for this Class that
BOOL bPCEFUFlag returns the first record from the
BOOL bPCFURecur table which matches the predicate
LONG IPCFUOHset CreateInstance Creales an inslance of the given BP
INT iIPCFUCount 60 in the Transactions Dalabase table
BOOL. bCRFUFlag (TXBPINSTANCE) blsActive will still
BOOL bCRFURecur be FALSE
LONG ICRFUOffs¢¢ BOOL bfnActivate Changes the Status (blsActive) of
INT ICRFUCount the current BP (In conlext to the
BOOL bPCRemklag Class Atiributes) from FALSE 1o TRUE
LONG IPCRemOffset 65 BOOL bfnSetBpStatus Sets the BPStatus to the given
B0OO0OL bActNotifyFlag status ID(In context to the Class

Altributes)
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former for this workflow Instance, the conditions of satis-
-continued faction for this workflow and whether this workflow
instance has been inslantiated or not

IDEN IfnGetRpid Returns the BPDid of the Business
Process Instance ([n context to the
Class Altributes) 5
TDEN IMnGetBpTid Returns the BPTid of the Business
Process Instance (In context to the Attributes:
Class Artributes)
BOOL blnNumListBP Returns the pumber of BPs thal have IDEN 1BPTid
been Instantiated IDEN IWFTid
BOOL bfnLisiBP Returns a list of all BPs that have 10 BOCL bCentralWhltlag
been Inslantialed Lo memory o1 lo IDEN IWFDid
the file specified DATETIMET IReplyDate
BOOL bfnDelete Peletes the BF transaction DATETIMET ICompletionTime
(specified by the class attributes) DATETIMET HniliateTime
from the table. STATE Stateld
BOOL bfnAbort Sets the BPStatus to ABORT (In 15 IDEN Custld
conlext to the Class Altribules) IDEN 1Per(1d
(Further Actions are yet to be BOOT, bCOSHFlag
defined) CHAR szCondOfSatisfi[ BLOBNAME_LEN]
BOOL binSuspend Sets the BPStalus to SUSPEND (In BOOL blnstanliate
context to the Class Attributes)
(Further Actions are yet to be 20 Melhods:
defined) =
BOOL bfnaNumListQueryQF Returns the number of BP Inslances TXWFINSTANCE The Censtructor for this
(instantiated between the specified Clags that returns the first
start date and the end dates)for the record from the table which
given Idenlity, having the specified matches the predicate
Organization Role, (If bPending is BOOL Creates an Instance of the
TRUE then only those BPs are 25 pinlnstantiateCentralWF Primary workflow of a BP
included where Acts are pending) Instance, given the BPDid and
BOOL bfnlistQueryWF Returns a list of all BP Instances BPTid with the given
(instautiated berween the specified parameters. For the given
starl date and the end dates)for lhe Broid, the workflow with CWF
given Identity, having the specified Flag TRUE is fetched from the
Organization Role, (If bPending is 0 DYWF table to create this CWF
TRUE then only those BPs are instance. A new WE1id for
included where Acts are pending) this workflow [nstance is
returned
BOOL bfnCreatelnstance Creates an Instance of the
TXBPASSIGN non Primary workflow of 2 BP
This class contains all the Identity to Organization role 35 Instance, given the BPDid and
mappings at the BP level for BP Transaction. These map- BPTid with the given
. . . . parameters. A new WFTid for
pings if present override the corresponding DFBPASSIGN this workflow [nstance is
mapping for a given BPDid for that particular instance of the returned
BP (BPTid). BOOL. bfnSetState Sets the STATE of the given
a0 workflow Instance (o the
state specified.
BOOL bfnGetInstantiate Returns the Status of the
- Instantiatc flag for the
Attributes : given workfiow Instance (In
context of the Class
IDEN 1BPTId Autributes). This indicates
IDEN 1OrgRole 45 if the specified workflow
IDEN Identity[d instance has been
instantiated or not.
Methods : BOOL bfnMedify Modifies the specified
parameters in the WFInsiance
TXBPASSIGN The constructor of this (In context of the Class
class that depending on 50 Allributes) and feturns the
its first parameler WETid
creates a new BY IDEN IfnGetCustld Returns the Customer ID for
assignment 10 a given the given workflow Instance
BPTid with the given (In context of the Class
patumeters of returns Lhe Altributes)
first record from the 55 IDEN [fnGetPerfld Returns the Performer 1D for
table which maltches the .
s the given workflow Instance
. predicate T text of the Class
IDEN lfnGetIdentity Retums the Identity 1D {n conte
(in context of the Class Attributes)
attributes) BOOL bfnGetStaleName Returns the User Defined
State Name corresponding to
60 the current state of the
TEXWEIINSTANCLE workflow Instance. (In context
This Class contains information of all instantiated Work- of the Class Attributes).
BOOL bfnGetFormName Returns the form name

flows. This information consists of the Transaction 1TDs of (corresponding to the WFRale)
the Workflow (WFI1d) and the Business Process (BP1id) to of the a,orkﬂfw Instance. (In
which it belongs, whether it is a Primary workflow or not, 65 context of the Class

the Workflow definition ID (WFDid), the reply, completion Atribures)

and initiate date, the present State, the Customer and Per-
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BOOL bfnlsCentraWE

IDEN linGetBPTid

[DEN {nGelWFTid

BOOL
binResetInslantiate
IDEN I{nGetWFDid

STATE ifnGetState

BOOL bfnGetPending

BOOL bfnPutCOS

BOOL bfnGelCOS

BOOL bfnPutCustld

BOOL bfnPutPerfld

LONG IfnGetReplyDate

LONG fnGetCompletionTime

BOOL binPutReplyDate

BOOL bfnPulCompletionTime

BOOCL bfnGetCOSFlag

BOOL bfnPutCOSFlag

Returns TRUE if the current
WF is a primary WF

Returns the BPTid for the
given workflow Instance (Tn
context of the Class
Attributes)

Returns the WETId for the
given workflow Instance (In
context of the Class
Allributes)

Sels the Instantiate Flag to
FALSE

Returns the WFDId for the
given workflow Instance (In
context of the Class
Altributes)

Returns the current State of
the given workflow Instance
(In context of the Class
Altributes.

Return whether or not an act
is pending for this Workflow
Instance

Creates/Appends to the Blob
file of the workflow

Instance, the COS data in
memory

If the COSFlag is TRUE it
retrieves the specified
number of byles from the Blob
file of this workflow

Instance containing the
Conditions of Satisfaction
else the COS is retrieved
from the workflow Definitions
table

Modifies the Customer [D for
this WF I[nstance to the given
ID(in context of the Class
attributes)

Modifies the Performer 1D for
this WF [astance to the given
TD{in context of the Class
attributes)

Returns the Reply dale for
this workflow Instance(in
context of the Class
altributes)

Returns the Completion date
for this workflow Tnstance(in
context of the Class
attributes)

Modifies the Reply date for
this WF [nstance to the given
date(in context of the Class
attributes}

Modifies the Completion dale
for this WF Instance to thc
given date(in context of the
Class attributes)

Returns the COS Flag for this
workflow Instance(in conlext
of the Class attributes)
Medifics the COS Flag for
this WE Instance to the given
value(in context of the Class
altributes)

10

15

0

3

25

35

40

45

55

TXWIODBS

60

This class contains the Workflow Ohserver Transactions
information which includes information such as the WFTid, 45
the BP Instance (BPTid) o which this workflow belongs,
and the Observer ID for the workflow instance.

Attributes :
private:
IDEN IBPT3d
IDEN IWFTid
IDEN |Observer
Methods
TXWFOBS The constructor of this class
that depending on its first
parameler it creales a new
Workflow Observer Transaction
in the Table with the given
parameters or returns the
first record from the table
which matches the predicate
TXWFASSIGN

This class contains all the Identity to Organization role
mappings al the Workflow level for Workflow lnstances.

Attributes :
Zrivatc:
IDEN 1BPTid
IDEN IWFTid
IDEN 10rgRole
[DEN I1dentityId
WEROLE WFRole
Methods :
TXWFASSIGN The constructer of this

WFROLE nGetWFRole

IDEN Ifn(ietldentity

class that depending on its
first parameter returns the
first record from the table
which matches the predicate
or creates a new workflow
assignmenl in a given WF
Tnstance (WF1id) for a BP
Instance (BPTid) with the
given parameters

Returns the WFRole (in
context of the Class
attributes)

Returns the Tdentity ID (in
context of the Class
attributes)

TXWFINCOMPLETION
This class contains the Tncompletions information for all

Instantiated workflow

Atlribules:

IDEN IBPTid

IDEN IWFTid
INCOMP1ETION Incld

LONG ICompletionTime
LONG [FollowUpTime

LONG |ReminderTime

LONG 1Count

Methods:

TXWEINCOMPLETION ‘The Constructor for this

class that retuns the

first record from the table
which matches the predicate
or inserts a new worktlow
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Incompletion for a given ACT Act
workflow Instance (WFTid) BOOL bReplyklag
for a BP Instance (BPTid) 3 BOOL bCompletionFlag
with the given parameters
[DEN linGetBPTid Returns the BPTid for the Methods :
workflow Instance (in
vontext of the Class TXWFAVAILACTS The constroctor for this Class
attributes) that returns the first record
[DEN I{nGeitWFTid Retumns the WFTid for the 10 from the table which matches
workflow [mstunce (in the predicale or inserts a new
context of the Class Avpilable Act for a given
attributes) workflow Instance (WFTid) for
INCOMPLETION fnGelIncld Returns the Incompletion [D a BP Instance (BPTid) with the
for the WF Instance (in given parameters
context of the Class 15 BOOL binNumAvailActs Returns the number of Acls
altribules) avallable for a given WFRole
DATETIMET Retumns the Completion Time in & WFInstance. The Impure
lfnGetCompletionTime for the WF Instance (in Flag indicates whether an Act
context of the Class is waiting to be processed by
attributes) the Transaction Manager
VOID vinPutCompletionTime Modifies the Completion 20 BOOL binList Returns the list of Acts
time for this workflow available for a given WFRole
Instance lo the given in a WFInstance. The Impure
time(in context of the Flag indicates whether an Act
Class attributes) is waiting Lo be processed by
DATETIMET lfnGetFollowUpTime  Returns the FollowUp Time the Transaction Manager
for the WF Instance (in BOOL bfnDelete AllActs Deletes all the Acts for a
context of the Class 23 given workflow instance from
attributes) the Available Acts lable
VOID vinPutFollowUpTime Mudifies the follow up time BOOL bfnGetReplyFlag Returns the value of the Reply
for this workflow Tnstance Flag for the WF Instance (in
to the given time(in context of the Class
context of the Class attributes)
attribuies) 30 BOOL binGetCompletionFlag  Returns the Completion Flag
DATEINMET IfnGetReminderlime  Returns the Reminder Time for the workflow mstance (in
fot the workflow Instance context of the Class
(in context of the Class attributes)
attributes)
VOID vinPutReminderTime Modifics the Reminder Time
for this _workf_iow _Inslancc 3s TXWEACTS
to the given time(in L. .
context of the Class This class contains information of Acts that are to be taken
i ] altributes) (Queuc) in all Work{low instances.(Acts taken by the client
BOOL bfnGetFirstincomplelion Ealums TRLE if a record but not yet processcd by the Server).
or the given
reminder/followup prior to 4n
the given time is avatlable
and the Incompletion
information is made Attributcs;
available in the Class
Attributes. INDEN 1TxId
BOOL bfnGetNextlncompletion Returns TRUE if the next BOOL bSTFFlag
record for the given 45 IDEN 1BPTid
reminder/followup prior to IDEN IWFTid
the given time is available ACT Actid
and the Incompletion WFROLE WFERole
information {s made LONG 1ReplyTime
available in the Class LONG 1CompleticnTime
Allributes. 50 IDEN I'Who
LONG lnGetCount Retumns the Counl (number DATETIMET IWhenRegisiered
of incompletions) for the DATETTMET 1WhenTaken
workflow Instance (in BOOL bProcessed
vontext of the Class LONG 1ReturnCode
attributes)
VOID vinIneCount Increments the count. 55 Methods;
TXWFACTS The Constructor for this
TXWFAVAILACTS Class that or inserts a new
This class contains information of available acts for a :VF Ad i““u};ilﬂ‘;'@ {Avild)
] or a given nstance
Workflow Instance. (WFTid) in a BP Instance
60 (BPTid) with the given
parameters or inserts a new
WE Act Into the able (Actld)
Attributes : for a given WF Instance
(WFTid) in a BP Instance
IDEN 1BPTid (BPTid) with the given
IDEN IWFTid 65 parameters. It also inserts a
WFROLE WFRole record in the table
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TXSTFADDINFO or retorns the Attributes:
first rccord from the table
which matches the predicate 5 IDEN |STFProcessor
IDEN Ifn(retMx1d returns the Tx D for the Act IDEN IBPTid
that has lo be taken (in IDEN IWFTid
context of the Class NOTIFICATION NEvenL
aliribuies) 1IDEN 1Userld
BOOL bfnGetReturns Returns the parameters DATETIMET ICompletionTime
STFProcld, ReturnCode from 10 DATETIMET INctificationTime
the current Class attribute DATETIMET IWhenRegistered
values. It also returns DATETIMET IWhenRead
STIFTID and Userld {from IDEN ITx1d
TXSTFADDINFO)
VOID vinPutRetValue Modifies the Return Code. Methods:
BOOL bfnGetFirstinQueue Returns the first Act (to be 15
processed) from the Queus) TXSTFQUEUE The Construclor for this

VOID vinActComplete
BOOL bfnCheckValidAct

IDEN IfnGetBPTid

IDEN [fnGetWFTid

ACT fuGetAct

WFROLE fnGetWFRole

STATE faGetWFState

WEFTYPE fnGelWEFType

DATETIMET
IfnGetIncompletionTime

DATETIMET
IfnGetCompletionTime
DATETIMET lfaGetReplyTime

BOOL bifnNumListActTaken

BOOL bfnListActTaken

Updates the hProcessed flag
to TRUE

Checks if the given Act is
valid for the WEFRole
Returns the BPTid to which
this Act belongs (in context
of the Class attributes)
Returns the WFTid to which
this Act belongs (in context
of the Class attributes)
Returns the Actid of this Act
belongs (in context of the
Class attributes)

Returns the WFRole taking
this Act (in context of the
Class attributes)

Returns the Stale of this Act
{in context of the Class
altributes)

Relurs the WEType (got from
DEFWE) of the workflow to
which this Act belongs(in
context of the Class
attributes)

Returns the complelion/reply
time for (he given
Incompletion

Returns the completion lime
(in context of the Class
altributes)

Returns the reply time (in
context of the Class
attributes)

Retums the Number of acls
present in the Queue for the
given BPTid and WFTid
Returns the list of acts
present in the Queue for the
given BPTid and WFTid to
memory or a specified file

TXSTFADDINFO

This class conlains additional information for all transac-

tions which come via the STF Processor

Alttributes:

[DEN ITxid

[DEN ISTFPro<kd

IDEN ISTFTxId

[DEN 1Userld
TXSTFQUEUE

This class contains information of all outgoing Transac-
tions via the ST1" Processor.

20

30

40

45

55

60

65

BOOL bfnGetEvent

BOOL bfnSetReadTime

BOOL bfnPutEvent

class
relurns the earliest Message

Record {(When Registered has

the earliest date, and

WhenRead is () from the STF

Queue for the given STF
Processor

Sets the WhenRead DateTime

field to the given Value (In
context to the Class
Altributes)

Inserts a record into the
STFQueue with the given

parameters (Sets WhenRead 10

0 and WhenRegistered Lo the
Current Time).

TXBPBD

This class contains BP level Bound Data field IDs and

values related 10 all BP Instances

Attributes:

IDEN
IDEN
CHAR

IBPTid
IFieldId
szValue [INTT_VAL _LEN]

Moethods:

TXBPBD

The constructor of this class
that depending on its first
parameter that inserts a

Record in the TXBPBI) tahle
for the given BP Transaction
with BPTid and Fieldld (which
is obtained from DFFIELDLIST
using the Ficld Name) and Lthe
field value or returns all

the Bound Data fields
(associated with the given BP
Instance, BPTid). to

specified file/memory or
retumns the number of Bound
Dala fields associated with

lhe given BP Instance (BPTid)

TXWFBD

This class contains workflow level Bound Data field [Ds
and values related to all instantiated WFs in BP Instances

Altributes:

IDEN IBPTid

IDEN IWFTid

IDEN |FieldId

CHAR szValue[INIT_VAL, LEN]
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-continued This Class contains the Organization Role 1D to Organi-
zation Role Name mapping.
Methods:
TXWFBD The consiructor of this 5
class that depending on ils Attributes:
first parameter inserts a '
record in the TXWEBD table B
for the given WI Inslance CHAR L{:(r)grRIc\)'lacmc[DRGROLE LEN]
(WFTid) in the specificd BP & —
Transaction with WEFTid, 10 Methads:
BPTid, Fieldld (which is i
obtained from DITIELDLIST NRDFORGROIE The Constructor for this
t‘;‘“l? lde '}e ' an’:c) a? Class that returns the first
th: ;zmb: ';? ;L:;;r&m record from the table which
. : matches the predicate or
fields associated with the 15 inserts 2 Record in the
fl;‘;;‘l‘,ﬁ‘:;‘:[;;"l,"jg::ﬂgu‘f NRDFORGROLE table containing
{BPTid) relurns all the the OrgRole IDN““ the
Bound Data fields corresponding Name )
iated with the gi IDEN lfnGetOrgRole Returns the OrgRole [D (in
&:,S;icnl:l: ! th < gven context of the Class
ccified 1;:; in the 20 attributes}
f[]:’ tion(RPTidN. 1 BOOL bfnDelete Deletes the record from the
"mfécd“g‘l( ly - o NRDFORGROLE table whose
specified hie/memory values are in context of the
Global Methed: class attributes.
BOOL binlsPure 'lI};his method ralt;uns 'cll‘_RUE if 5 NRDFIDENTITY
o wrACTS “Q:“je for "T'his class contains information related to all the Identitics
the given WF Instance in including their Name, Network Address, Pestal Address,
the specified BP Phone/Fax and other information.
Transaction. If there are
acls in the Queue then it 30
returns FAELSE.
Attributes:
Names and Routings Database IDEN [dentityld | .
CIIAR szldentityName[IDENTITY _LEN]
DESTFPROC 35 CHAR szNelAddress[ NETADDRESS_LEN]
. . . . i CHAR szPostalAddressiPOSTALADDRESS . LEN]
This class contains information of all STF Processors CHAR szPhone[ PHONE_LEN]
including their IDs, names and network addresses. CHAR szFax[PHONE_LEN]
CHAR szDepartment[DEPARTMENT_1.EN]
ClIAR szTitle[TITLE_LEN]
40 CHAR szLocation[ LOCATION_ . LEN]
- CHAR szCommentf COMMENT_TEN]
Attributes: BOOL BNotify
IDEN ISTFProcld

IDEN ISTFProcld

CIIAR s7STFProcName[ STRPROCNAME 1 EN] Methods:

CHAR szNctAddress]NETADDRESS_LEN]

4 NRDFIDENTITY The Constructor far this

Methods: class that rcturns the

first record from the table

DFSTFPROC The Constructor for this which malches the predicate
Class thal returns the first or inserts a Record in the
record from Lhe table which NRDFIDENTITY table
matches the predi_cale or 50 conlaining the Identityfd,
nserts & Record in the . the corresponding Tdentity
ST e e e e

! information obtaimed [rom
Network Address il gencrales the given paramelers
the STFProcld and returns it BOOL binDelete Delctes the record from the

BOOL bfnGetSTFProcName Returas the STF Processor 55 NRDFIDENTITY lsble whose
Nan"}L;: (in context of the Class values are in context of
altributes) the class attributes.

BOOL binGetNetAddress Retums the Network A‘ddress BOOL bfnGetNolify Relumns the Notify Stalus
of the STF Processor (in {in context of the Class
context of the Class attributes). Notifv Status
altributes) 60 will be TRUE if the

BOOL bfnDelele Deletes the record from the Identity wants a
DFSTFPROC table whose valuss Nolification of an event.
are _Lﬂ context of the class [DEN IfuGetSTFProcld Returns the STF Processor
attribules. D (in context of the Class

BOOL btnListSTEFProcs Returns information of all altri(hubes). If the
STF Processors in & set of o Identity is not an STF

Structures,

Processor then 0 is
returned.
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NRDFGROUPROLEASSIGN
-continued
IDEN IfnGetldentityld Returns the Identity 1T (in
context of the Class Altributes:
attributes). 5
BOOT. binGetldenNamel ist Retumns information of all IDEN 1Groupld
Tdentities in a set of IDEN 10rgRole
Structures.
Mcthods:
NRDFGROUP 10 NRDFGROUPROLEASSIGN  The Constructor for this

This class contains all the Groupld to Group Name ‘I'if)sr;hfr;:lf}f? ,;:fj;;tich
mapping. matches the predicale or
inserts a record in the
NRDFGRCUP- ROLEASSIGN lable

15 containing the Groupld, and
. . the Organization Role
Attribules: BOOL bfnDelete Deletes the record from the
IDEN \Groupld NRDEGROUP- RQLEASSIGN table
CHAR szGroupName[ GROUPNAME_LEN] whose values are in context
of the class attributes.
Methods: 2y BOOL bfnNumlListRole Rel.ums the .number.of Groups
which contain the given
; Organizalion Role as a member
NRDFGROUP Ihe Constructor for this BOOL binListRole Re%jms information of all
class that returns the first : .
. Groups which contain the
record from Lhe table which o .
matches the predicate or given Organization Role 2s a
inserls a Record in the 15 :121;223 to file or memory as
NRDFGROUF table cantaiaing BOOL bfaNumList{ireup Rpeturns the number of
the Groupld, and the o .
OITES ] ’ Organization Roles in the
corresponding Group name specificd GrounID
BOOL binDelete Delctes the recerd from the BOOL bfaListG Ift inf Pf £ all
NEDFGROUP table whose vatues nhstbrenp eluIng Liormarion O @
R ecw Organization Roles which
are in conlext of the ¢lass 30 belong 1o th (fied
attributes. g 10 Lhe specilie
IDEN lfnGetGroupld Returns the Group 1D (in graup, (o file or memory as
conlext of the Class specified
altributes).
35
NRDFGROUPASSIGN NRDFIDENROLEASSIGN
This class contains all the Groupld to Identityld mapping,.
This class contains all the Identityld Organization Role
mapping.
Attributes: 4
IDEN 1Groupld
IDEN lidentityld Attributes:
Methods: IDEN Identityld
45 IDEN 10rgRole
KRDFGROUPASSIGN The Constructer for this class
that returns the first record Methods:
from the table which matches
the predicats or inserls a NRDFIDENROLEASSIGN The Constructor for this class
Record in the NRDFGROUPASSIGN thal returns the first recornd
table containing the Groupld, 50 from the table which matches
und the Identity Id the predivale or inserts a
BOOL bfnDelete Deletes the record from the Record in the NRDFIDEN-
NRDFGROUPASSIGN table whose ROLEASSIGN table containing
values are in context of the the Identityld, and the
class attributes. Organization Role
BOOL bfnNumListGroup Returns the number of Groups 55 BOOL bfnDelete Deletes the record from the
which contain the given NRDFIDEN- ROLEASSIGN table
[dentityld as a member whose values are in context of
BOOL bfnlistGroup Returns information of all the class attributes.
Groups which contain the given BOOL blnNumListRole Returng the number of Org,
[dentityld as a member, to Roles which contain the given
file or memary as specified 60 Identityld as the [dentity Id
BOOL binNumListIden Returns the number of BOOL bfu! istRole Returns information of all
[dentilies in the specified Org. Roles which contain the
GrouplD given Identityld as the
BOOL. binListlden Retmns information of all Identity ID, to file or memary
[dentities which belong to the as specified
specified group, to file or BOOL. bfnNumListldentity Returns the number of
memory as specified 65 Identities with the specified

Org. Role
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BOOL hinListIdentity Returns information of all Methods:
Identitics with the specified
Org. Role, to file or memory 5 BOOL Grant Updates the privileges of the

as specified specified Tdentity to Lhe
given sct of Privilcges
Revokes the specified
privileges from the specified
Identily

Returns the Privileges of the
specified Identity

BOOL Revoke
Schedule Database

This class contains all the Business Process schedule 1¢ BOOL InguireAuth

information including time when it has to be next initiated
and the Recurring period of that BP

SCBPSCHEDULE CONFIGINFO o o
This Class contains the configuration information of a
1 particular installation including the path and file name of the
I.ogfile, the interval of the Server polling, the path of the
- glile, - : | P
Anributes: Blob file and the maximum number of BP instances.
TDEN 1BPDid
DATETIMET IInitTime 20
DATETIMET 1RecPeriod “
Atlributes:
Methods:
CHAR szl ogFilePath] LOGFILEPATH_LEN]
SCBPSCHEDULE The Constructor for this CHAR szLogFileName{ LOGFILENAME  LEN]
class thal inserls a Record INT iPeliTnterval
in the SCBPSCHEDULE tuble 25 CHAR szBlobFilePath[ BLOBFILEPATH [FN]
for the given STF Processor INT iMaxBPlnst
Name and Network Address It LOGOFPTIONS LogOpts
generates the STFProcld and
returns it or returns the Methods:
first record from the table X
which matches the predicate 3g BOOL bfnSetConfiglnfo Sers the configuralion of an
BOOL bfnDelete Deletes the record from the installation to the specified
SCBPSCHEDULE table whose values .
values are in context of the BOOL binGetConfiglnfo Returns the Configuration of
clase atlributes. the Installation.
DATETIMET IfnGetlInitTime Returmns the Initiation Time
of the BP {in context of the 35
Class attributes) ERRMSG
DATETIMET lfnGetRecTime Returns thechc:urring period Contains the Error code to error Number mapping.
of the BP (in context of the
Class attributes)
IDEN fnGetBPDid Returns the BP ID) (in
context of the Class 40 "
attributes) Attributes:
VOID vinPutInitTime Updates the Initiation Time "
for the BP with the INT lErtNo
specified time (in context LONG 1ErrCode
of the Class attributes)
BOOL bnGetFirstBPSchedule  Returns the first BP Methods:
scheduled 1o be Initiated 45 -
(Where the InitTime is less FRRMSG The Constructor for this
than the specified time) Class .
{the Class attributes are BOOL bfnPutErrNo Inscrts a record with an
updated) ErrNo and the corresponding
BOOL bfnGetNextBPSchedule Returns the next BP . ErrCode, .
scheduled to be Initiated a0 INT ifnGetErrNo Gets the ErrNo corresponding
(Where the InitTime s Less to the specified ErrCode.
thap the specified time)
{the Class aitribules are .
updaled) MESSAGEQ

AWSAUTH

This class contains informatien related to each Identities
dalabase access privileges.

This Class contains the Message Queune which is used by
55 the components of the Server for internal communication.

Attributes:
60 PROCESS Sender

PROCESS Recipient
Attributes: MESSAGE Message

LONG IParam1
[DEN Identityld LONG IParam2
OBJECT_TYPE Objectld LONG 1Param3
PRIVILEGES Privilege 65 LONG 1Param4

CHAR szParam{PARAM_LEN]
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DATETIMET IWhenPosted Administration and Configuration Database
Mcthods
5 Workflow Mainlenance
MESSAGEQ The Constructor for this
class WFMaint
BOOL bfnPostMessage Puts the given message into Methods
the Message Queue with the LislAllWE
specified Sender and STF Processor Maintcnance
Recipient fields 10 STFMai
BOOL bfnGetMessage Giets the firsl message marked ]\;;?I:ods
to the specified recipient ReisterSTE
from the Message Oueue egisterSIETroc
B & ) DeregisterSTFProc
BOOL binFlushMcessage Dcletes all messages from the Backup and Restore
Message Quene. 15 -
’ Backup
Attributes
BPId string  /* Business Process
name is NULL, implies
backup/restore entire
Administration and Configuration Database 20 DB =/
BackupDate time
Server Management BackupTime time
BackupMedia  enum
ServerMgmt Methods
Attributes Backup
1Serverld identifier Restere
sz3erverName string[sz servername] 25 Database Management
Methods
Start Server DBMgmt
StopServer {* The method Methods
StopServer should find CheckDatabase
all BPs that have the IndexDatabase
server as Home & Issue 30 ReorganizeDatabase
warning to the current Configuration
users */
Login Config
Logout Altributes
ListLoginActvities MaxUserCount  int
User Maintenance 15 MaxOpenBPs int
Version string
UserMaint Methads
Attributes SetConfiguration
Userld ref(Identity) or rel{Group) GetConfiguration
ToginName string
Password string 40
Methods STT Queue Database
AddNewUser STF Additional Information Class
1:;“;?’;’%’“; . The server as a service stores additional fields required by
e thorization Marntenance STF processors. The STF Processor Id, the STF Transaction
Id and the Userld are stored.
Object 45 TxSTFAddllnfo
Attributes The STF Qucue database is implemented through two
Objectid ICf(BP)fO; _lr_C;TfP(‘VF') or classes TXSTFADDINFO and TXSTFQUEUE which are
ObjectType Ubje::yée rocessor) desribed with other classes of the transaction database.
AutbMaint : B. WORKFIL.OW APIs
Altributes 50 Workflow Transactions API
gi‘f’ " feg(‘é;‘?') This section describes the functions performed by the
Bject ref(Objecr) transactions API. A description of each function is set forth
Privilege privilege - .
GramOptier bl followed by the syntax of a call to the function, with
Methods specification of each parameter passed to the function. From
pectlic ( P p !
Grant 55 this information, a suitable code scgment can be written to
Revoke o implement the function.
InquireAuthorization - “
Business Process Maintenance AWSTINITBP
Description
BPM;ﬂEh . This function creates a new instance of a previously
O borBP 60 defined Business Process (RP). The BP Name is passed and
DeleteBP a BP Id is returned. This Id will be required for all subse-
SuspendBP uent calls to this APL This call also activales the Primar
p q * . - y
i“‘l:,megg workflow. To create this instance of the Business Process the
ListAailBPs Name specified for the ldentityName must be authorized.
ListActiveBPs 65 Optionally the mapping of Organization Role Names to

DeleteBPDefinition

Identity Names may be provided. This overrides the default
mapping (if any).
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Syntax

VOID FAR PASCAIL AWSTINITBP(STRING szBPName,
STRING szInitiatorName, STRING szCustomerName,
STRING szPerformerName, DATETIMESTRING
szCompletionDate, DATETIMESTRING
szResponseDate, DATETIMESTRING szInitiateDate,
INT iCount, LPORG2ID I1pOIPtr, LPIDEN IpBPTid,
STRING szCWEName, LPERRCODE IpError)

Parameters

Name Description

Business Process Name.
This BP must have
previously heen defined
and the name known o the
SEIVET.

Name of the person or
identity initiating the
business process, The
identily must be
authorized to activate the
business process.
Customer [dentity Name.
Performer Identily Name.
The date by which the
Primary workflow must he
completed.

The date by which
negotiation must be
complete.

‘The Date when this
workflow is to be
initiated by the server.

If this date is not
specified then the
Business Process is
initiated immediately.
The number of Organ-
ization Role to Identity
mapping entities.

Pointer to an array of
structures which contains
the mapping of
Organization Role to
Identities. In the
structure ORG2ID, the
applicalion must set the
GLOBAL or LOCAL. flag
to identify whether the
ORG2ID overriding is at
BP level or at WI level.
rewrns BPIid.

returns the name of
Primary Workflow.

Error Code.

szBPName STRING

szlnitiatorName STRING

STRING
STRING
DATETIMESTRING

szCustomerName
szPerformeriName
szCompletionDate

DATETIMESTRING

szResponseDate

szlnitiateDate DATETTMESTRING

iCount

lpCTPtr LPORGZID

IpBPTid
saCWEName

LPIDEN
STRING

IpError LPERRCODE

The function returns the Business Process Instance 1d,
BPTid and Primary WF name, szCWFName.
AWSTINITWF
Description

The business process this workflow belongs to must have
been instantiated. The application must supply the Busincss
Processes’ Business Process Transaction Id. The Identity
Names of the Customer and Performer are optional if
defaults have been specified. The dates for completion and
reply are optional. If these dates are NULL wvalues, the
defaults specified by the workflow’s definition (if any) will
be used. The Initiatc date is optionally specified only for the
Primary workflow to initiate it at a later date. Optionally the
mapping of Organization Roles to Identily Names may be
passed. These override the defauli mapping if any.

Syntax
VOID FAR PASCAI. AWSTINITWF(BPTID 1BPTid,
STRING szWFName, STRING szlnitiatorName,

20

25
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35

40

45

55
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STRING szCustomerName, STRING szPerformerName,
DATETIMESTRING szCompletionDate,
DATETIMESTRING szResponseDate,
DATETIMESTRING szlnitiateDate, IN'1 iCount,
LPORG2ID 1pOIPtr, LPERRCODE IpError)

Parameters

Name Type Description

1BPTid BPTID Business Process
Transaction Id.

'The Id of a previcusly
instantiated BP,

The name of the workflow
lo be initiated. The primary
worldflow can be initiated
prior to an iniliation date
specified in the
AWSINITBP function, or 2
previously specified intia-
tion date changed using this
function by specifying the
name of the primary
workflow. If the specified
workflow s not the
primary workflow, then the
Business Process this
workfiow belongs to must
have already been initiated.
The Identity Name of the
person initiating the
workflow. The workflow
will be initiated only if

the identity has the
anthorization.

The Identity Name of the
person who is the Customer
for this workfiow.

The Identity Name of the
persen, who is the Per-
former for this workfiow.
The date by which this
workflow must be
completed.

The date by which negotia-
tion must be complete.
The Date when this
workflow is to he initiated
by the server. If this date is
not specified then the
workflow is initiated
immediately. This date can
he specified only for the
Primary workflow.

The number of Organ-
ization Role Lo [dentity
mapping cntitics.

Pointer to an array of
structures which conlains

a mapping of Organization
Role to Identity Names.
Error Code.

sz2WFName STRING

szInitiatorName STRING

szCustomerName STRING

szlerformeiName  STRING

szCompletionlate  DATETIMESTRING

szResponse Date DATETIMESTRING

szlnitiateNate DATETIMESTRING

ICount

IpOTPLr [.LPORGZID

IpError LPERRCODE

Return Valuc

None
AWSTACTINWF
Description

This function instructs the workflow server to perform the
act specified in the specified workflow of a specific business
process. The Business Process Transaction ID and Workflow
Name must be specified. The identity performing the act
must be specified. The server records the act to be taken and
updates the workflow. The server may take an unspecified
time to take the act because of the queuing of the acts to be
taken. If the cliemt application issues a query when the act is
pending, the application will receive status values which are
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not updated and this will be indicated by CLEAR or PEND-

ING flag of the query APIS.

Syntax

VOID FAR PASCAL AWSTACTINWE (STRING
szSTFProcName, STRING szSTFTxName, STRING
szSTFUserName, BPTID 1BPTid, STRING szZWFName,
ACT Act, DATETIMESTRING szCompletionDate,
DATETIMESTRING szReplyDate, STRING
szParticipantName, LPIDEN IpTxld, LPERRCODL
IpError)

Parameters

Name Type Description

sz8TFProcName STRING Only the transaction calls
made via STF Processor
will pass this. Workflow
applications which directly
use this call should set this
field to NULL.

Only the transaction calls
made via S1F Processor
will pass this. Workflow
zpplications which directly
use this call should set this
field to NULL.

Only the transaction calls
made via STF Processor
will pass this. Workflow
applications which directly
use Lhis call should set this
field to NULL.

Business Process
Transaction Td,

The Id of a previously
instantiated BY,

The Transaction Id of the
workflow in which to take
the act.

The sct to take, e.g.,
Request, Agree, eic.
Completion date can be
optionally specified when-
ever permitted or
recommended has to be
specified for all Customer/
Performer Counter Acts.
Reply date has to be speci-
fed for the following acts;
Custemer/Performer
Counters, Declare
Completion and Declare
dissatisfaction.

Identity of the person
requesling the act.

Unique Transaction Id re-
tumed by the APL This 1d
is used to inguire about the
status of taking the Act.
Error code returned by the
SEerver.

sz8 T 1'xName STRING

seSTFUserName STRING

1BPIid RBFTID

seWFName STRING

Act ACT

szCompletionDate  DATEITMESTRING

IReplyDale DATETIMESTRING

szlnitiatorName STRING

IpT'xid LPIDEN

IpEmer LPERRCODE

Return Value

The unique transaction 1d generated by the server is
returned. The application calling the transaction API,
AWSTACTINWPE can use this Id to inquire about the status
of the Act. The API call to be used is AWSTACTSTA-
TUSQUERY.
AWSTACTSTATUSQUERY
Description

This function gets the status of the Act requested by the
AWEA via the transaction API call AWSTACTINWE, The
Status indicates whether the act was taken successfully or an
error occurred. In case of an error, a diagnostic error code
will be returned.

5
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Syntax
VOID FAR PASCAL AWSTACTSTATUSQUERY (IDEN
1TxId, STRING szS8TFProcName, STRING
szSTFIxName, STRING szSTFUserName, LPER-

RCODE ipError)
Parameters
Name Type Description
1Txid IDEN Unigue Transaction id
returned by ihe API -
AWSTACTINWE. This Id is to be
used to identify the Act
being inyuired about,
szSTFProcName  STRING Only the transaction calls
made via STF Processor will
gel back the corresponding
Id. Workflow applications
which direclly use the
Transaction APL can ignore
this parameter.
szSTFTxName STRING Only the transaction calls
made via STF Processor will
get back the corresponding
Id. Workflow applications
which directly use the
Transaction AP can ignore
this parameter.
sz8TFUserName  STRING Only the transaciion calls
made via $1F Processor will
get back the corresponding
Id. Workflow applications
which directly use the
Transaction APL can ignore
this parameter.
IpErrer LPERRCODE  Error code returned by the
server. This indicates
whether the Act was taken
successfully or an error
occurred.
Return Value
In case the call is made by a workflow application via an
STF Processor, then the szSTFProcName, szZSTITxName
and the szUserName are returned along with Error (which
indicates the status of the Act). If the call is made by an
application directly, then the Application needs to check
only the error code.
AWSTBINDAPPDATA
[Description
Binds data to a business process or workflow instance.
Application data can be attached or bound to a business
process or workflow. Later this information can be retrieved.

The data field pame and data value are supplied. Data type
is specified at definition time. Any number of data items may
be bound. When data is bound to the business process, the
workflow name is specified by NULL.

Syntax
VOID FAR PASCAL AWSTBINDAPPDATA (BPTID
IBPTid, STRING szWFName, STRING

szParticipantName, INT iFields, LPTXBDFIELD-
STRUCT |pTxBDFieldStructPir, LPERRCODE lpError)

FParameters

Name Type Descriplion

BPTID

IBPTid Business Process

Transaction 1d. The
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Paramelers Parameters
Name Type Description 5 Nome Type Description
Id of a previously WFRole WFROLE The WFRele of the
instantiated BE. participant, This need only
sZWFName STRING The name of the be specified if the
workflow in which participant has morc than
to bind the data. 10 one role in the workflow,
The workflow name szParticipantName ~ STRING The name of the person or
is specified as identity requesting
NULL if data is to Application Data associaled
be bound to the with the workflow.
business process. IpiFieldsPtr LPINT The number of beund data
szParticipantName STRING Identity of the 15 field to be retrieved,
person Tequesting bFileOrMemory BOOL Flag lo indicate File or
binding of Memory mode of receipt of
application dala. data from the API
iFields INT The number of IpBDFieldStroctPlr - 1LPBDFIELDSTRUCT A pointer to an amay of
fields to bind with structures, where the ficld
the workflow 20 name, type and the field
IpTxBDFieldStructPtr  LPTXBDFIELDSTRUCT A pointer to a < values are returned. The
array of structures structure
containing the ADFIELDSTRUCT
field name, type, contains ar element of type
size and the field ATTRIBUTES, This
value. The parameter is to be ignored
structure 25 by the Application. The
BUFIELDSTRUCT API returns the list of
contains an element auributes if
of Lype bEileCrMemory
AITRIBUTES. is ITS__ MEMORY.
This parameter wili Application Data fields
be ignored by the 30 defined as HIDDEN for the
APL particular WFRale,
IpError LPERRCODE Error code returned requesting Participant, and
by the server. current workflow state are
returned as NULL strings.
szEileName STRING File name where the API
Return Value 15 should deposit the results of
Data is bound to the workflow. :i:ﬂca“ [ the flag
eOrMemory s
AWSTGETAPPDATA ITS_FILE.
Description IpError LPERRCODE Error code returned by the

Aset of data fields and values are returned corresponding
to the data fields bound to a workflow instance. The number
of fields and for each field the field name, type and its value
are returned.

Syntax
VOID FAR PASCAL AWSTGETAPPDATA (BPTID
1IBPTid, STRING szWFName, STRING szFormName,

WFROLE WFRole, STRING szParticipantName, LPINT

IpiFieldsPtr, BOOL bFileOrMemory, LPADFIELD-

STRUCT IpADFicldStructPtr, STRING szFileName,

T PERRCODNE IpError)

Parameters

Name Tvpe Description

IBPTid BPTID Business Process
Transaction Id. The Id of a
previously instantialed BP.
The name of the workflow
from which to retrieve
bound data. The workflow
name should be set to
“GLOBALBPDATA" to
retrieve business process
bound data.

The form name is returned.
This was stored along with
the bound data.

szWFName STRING

szFormName STRING

40

45

50

55

60

65

SETVET.

Return Value

lpiFields contains the number of fields retrieved.
BDFicldStruct contains the ficld name, field type and field
value for all the fields retrieved.

AWSTGETAPPDATAFIELDATTRIBUTES
Description

This functions returns the list of application data field
names and their attributes for a specified act or state for a
specific workflow of a Business Process. The attributes
returned are Read-Only, Editable and Hiddeo. These
attributes are Boolean.

Syntax

VOID FAR PASCAL
AWSTGETAPPDATAFILLDATTRIBUTES{BPTID
IBPTid, STRING szWFName, BOOL bActORS!1ale,
ACTSTATLE ActOrState, STRING szFormName,
STRING szPanticipantName, WFROLE WFRole, LPINT
lpiFields, LPFLDNAMEAITR IpFldNameAittr, BOOL
bFileOrMemory, STRING szFileName, LPERRCODE
IpLirror)
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Parameters Parameters
Name Type Description 5 Name Type Description
|BFTid BPI1D Business Process IBPTid BPTID Business Process Transaction [d.
Transaction [d. The Id The Id of a previcusly
of a previously instantialed BP,
instantiated BP. sZWFName STRING The workflow name whose status
szWEName STRING The Transaction Id of 10 ig desired
the workllow from seParlicipaniName  STRING The status of the workflow is
which to retricve field returned with respect to this
attributes of the bound Identity.
data. WFRole WFROLE The WFRole of the participant.
bAclOtSlate BOOL Boolenn flag o This fleld is only required if the
indicate the type of the 45 participant is both customer and
ACTSTATE performer.
parameter. IpCurrent LFINT The current status - CLEAR Le.:,
ActOrState ACTSTATE The field attributes no Acts I the queus waiting to be
specified for this acL serviced or PENDING ig.., some
or state are returned. acts are in the queue yel to be
szFormName STRING The form name is 20 serviced.
returned. This was IpStatusPir LPSTATUS The STATUS structure contains
stored along with the the Status String and various
bound data. Completion and Reply dates. These
szParlicipantName STRING The name of the dates depend on the role of the
person or identity Identity.
requesling Field IpError 1.PERRCODE  Error code retumned by the server,
Atiributes of the 15
Application Data
associated with the Return Value
workflow. Status contains the status of the speeificd work-
WERole WFROILE 'I'he workflow role of fl Structure S 5 pcuﬁcd
the identity. OW. . . . s
IpiFieldsPtr LPINT The number of bound 30 Element Status.StatusString contains the string describing
data fields for which the current state of the workflow.
the attributes are . - . .
reramed The fellowing Completion and Reply dates are returned:
|pWFMomentBDField LPWFMOMENTBDFIE- A pointer to a array of
LDSTRUCT strectures containing
the field name and 35
fleld attributes. Customer Performer
bFileOrMemory BCOL Flag to indicate File or
Memory mode of Completion requested Completion due
receipt of data from Reply due 1o Performer Reply due lo Customer
the APIL Completion due by Performer  Completion requested by Customer
szFileName STRING File name where the Reply due by Performer Reply due by Customer
. 40 -
API should deposit the
results of the call if
the flag Not all dates are returncd, depending on the present state
ggec;,’l?”;m‘"y 15 of the workflow the relevant dates are returned.
IpEmor LPERRCODE Frror code returned by AWSTAVA]LABLE‘AC‘[S
the server, 45 Description
Returns a structure that contains the list of available acts
in the specified workflow for the role that the participant has
Retorn Value in the workflow.
IpiFieldPir is updated with the number of fields for which Syntax
the field attribute is returned. VO'ID FA'.I} PASCAL AWSTAVAILABLEACTS(BPTID
. ) i . IBPTid, STRING szWFName, WFROTLLE WFRols,
FieldStruct contains the field attributes for the specified STRING szParticipantName, BOOL cDialog, BOOL
act. bFileOrMemory, LPINT IpiCountPtr, STRING szFileName,
AWSTSTATUS 5 LPACTINFO AciPir, LPERRCODE 1pError)
Description

This [unction returns status of the workllow instance for
a specific participant. The state of the werkflow, the current
incompletions with the dates, etc. Information is returned in
the STATUS structure.

Syntax

VOID FAR PASCAIL. AWSTSTATUS(BPTID IBPTid,
STRING szWEName, STRING szParticipantName,
WFROLE WFRole, LPINT Ipcurrent, LPSTATUS
IpStatusPtr, LPERRCODE IpError)

60

85

Parameters

Name Type Description

1BPTid BPTID Business Process Transaction Id.
The Id of 2 previously instantiated
BP.

szWFName STRING The name of the workflow whose
stalus is desired

WFRole WFROLE The workflew role of the identity.

This field is only required if the
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Paramelers Parameters
Name Type Description 5 Name Type Description
participant is both customer and WFRole WFROLE The workflow role of the
performer in the workflow. identity. This field is only
szParlicipuntName  STRING The name ol the person o7 identily required if the panticipant is
for which the list of available acts both customer and
is returned. 10 performer or is an chserver
cDialog BOOL If ¢Dialog is TRUE, then a dialog in the work(low.
box is presenicd to the user to szBPName STRING The workflows are selected
select a specific act, In this case, only for the specified
the list of available actions BPName. If BPName is
returned by this function will be NULL, then relevant
the selecled one. If cDialog is 15 workflows are selected
FALSE, then no dialog box is regardless of the business
presented and all available Process.
acts are returned. szStarlDale, DATETIMESTRING  These dates specify a date
bFileOrMemory BOOL Flag o indicate File or Memory szEndDate range of due dates for
mode of receipt of data from the which the list is
APL N constructed. If StartDate is
lpiCountPtr LPINT Number of acls returned in the 20 NULL then the lst
structure includes all relevant
szlFileName STRING File name where the API should workflows.
deposit the results of the call if bPending BOOL If Pending is TRUE then
the flag bFileOrMemory is the list workflows includes
ITS_FILE. only those workflows
IpActPir LPACTINFC A pointer to an array of structures EL where action is pending,
which contains the list of acts, The worktlows which
ie., Act Names, user-defined needs to be initiated are
names for the acts. also included. Otherwise it
IpError LPERRCODE  Error code relumed by the scrver. includes workflows where
action is not pending.
30 cDialog BOOL Tf cDialog is TRUE, then
Return Value a dialog box is presented to
. . the user 1o select a specific

IpiCountPir is updated with the number of possible acts workflow. In this cas}::, the
the Identity can take in the current workflow. The structure list of workflows returned
array passed is filled with the Acts Names and user-defined by this function will be
names 35 the se_lectec! one.

) If cDislog is FALSE, then
AWSTQUERYWF no dialog box is presented
Description and all available workflows

) are returned.

This functicn returns the list of workflows that the named bFileOrMemary BOOL Flag to indicate File ot
person or identity has as a specific Organization Role. The 4 Memory mode of receipt of
list of workflows is selected from the set of instantiated o ; data from the API.

. . sZFileName STRING File name where the APT
business processes lhat have the same business process should deposit the results of
name. The workflow status for each workflow is returned. the call if the flag

bFileOrMemory is
Syntax TS FILE
VOID FAR PASCAL AWSTQUERYWF(STRING 45 IpiCount LPINT Returns the count of
szParticipantName, STRING szOrgRole, WFROLE ) workflows selected.
WERole, STRING szBPName, DATETIMESTRING IpWFSnapShot LFWFSNAPSHOT Pomtk;r to aémthof sei;:l.ed
workilows. BEach workilow
szStartDate, DATETIMESTRING szEndDate, BOOL includes Business Process
bpending, BOOL cDialog, BOOL bFileOrMemery, neme & Id, Workflow

LPINT 1piCount, STRING szFileName, I.PWEFSNAP- 50 ;arr;c, Cusug:?er,l g N

; erformer, Completion an

SHOT IpWFSnapShot, LFERRCODE IpError) Regly Dates, StElus

and Form name
IpError LPERRCODE Frror code reterned by the
SETVEI.
Parameters 55
Name Type Nescripion
szParticipantName  STRING The participant for which Return Value
the list of workflows is
returned. 60
szOrgRole STRING The organization role of the IpiCount, the number of workflows in the list.
participant. Only workflows
that have this specific
OrgRole are selected. . - .
o,iRola is spci‘iz;::dd azf IpWFList points to a list of WFLIST structures.
NULL then all workflows o

arc selected regardless of
the role,

The structure returns several dates depending en role of

the Identity.
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Customer Performer Parameters
Completion requested Completion due 5 Name Type Description
Reply due to Performer Reply due to Customer
Complction due by Performer  Completion requested by Cuslomer szParticipantNamc ~ STRING The participant for which
Reply due by Performer Reply due by Customer the list of Acts taken is
returned.
1BPTid BPTID Business Process id
Not all dates are returned, depending o the present state 10 s2WEName STRING T'}‘f_ ‘l:":}’lkﬂ]?‘:’ name for
Wwhic ¢ ISl Of acls
of the workflow the relevani dates are returned raken is returned. T2 no
AWSTAVAILABLEBP name is specified, ie.,
. Lhe string is null, then
Description the act history for the

This function returns a list of BP Names. 15 entire Business Process

is returned.
Syntax IpiCount LPINT Pointer to an integer.
VOID FAR PASCAL AWSTAVAILABLEBP(STRING The 5:“‘3‘1[": retums ]

P uTlicin: F i " P < number ol Acls returned.

bzParlu.lp.?ulName, BOOIL. _c.Dldlog, INT iBPStatus, bliteOrMemory BOCL Flag to indicate file or

ILPINT lpiCount, BOQL bFileOrMemory, LPBPINFO - memory mode of receipt of

lpBPlufo, STRING szl'ileName, LPERRCODLE 1pError) data from the APL

szFileName STRING File name where the API
should deposit the
results of the call if
the flag bFileOrMemory is
FParameters ITS_FILE.
. . 25 [pActsList LPACTSTAKENLIST Pointer to
Name Type Description ACTSTAKENLIST
szParticipantName ~ STRING ‘The participant for which the list IpError LFERRCODE inor rc‘?:: returned by
of BPs {s retumed. © SeIVer.
cDialog BOOL If cDialog is TRUE, then a dialog
bolx its prcscn.;fd gc;) L}Ilc :xscr lo . 30 Return Value
IR et IpiCount, the number of Acts in the list.
Function will be the Selecfed one. IpActsList points to a list of ACTSTAKEN structures that
If cDialog is FALSE, then no contain Business Process Name & id, Workflow Name & id,
dialog box is presented and all Act Name & id, Act Date and the ParsticipantName who took
available BPs are returned. the act.
iBPStatug INT Indicate the iBPStatus required. 35 AWSTGETNSTRING
AC'HVE_B‘II"}]S s;cctgnly v Description
active BEs. The Sag [NACTIVE The notification string for the event is retrieved. If no such
selects all BPs in the definition . . g B
string is present for the workflow then default string asso-
database. " 124 'p A A N g2
IpiCount LPINT The number of BPs relurned. ciated with the Business Process is retrieved. If no default
bEileOrMemory BOOL Flag to indicate file or memory 40 slring is present then a null string is returned.
mode of receipt of data from the Syntax
APL 3
IpBPInfo TPREPINFO A pointer to an array of BPINFO V?ID F.AR P:;‘SCAL AWSTG %&NSTRING(?/[;E]%
structurcs that contain the business BPT] d_’ TR {NG . szW o aI:HC o E A
process name and Id. NotificationEvent, STRING szNotificationString, LPLR-
szFileName STRING File name where the API should 45 RCODE lpErI‘Ol')
depesit the resulls of the call if
the flag bFileOrMemory is
ITS_FILE.
lpError LPERRCODE FError code retumcd by the server. P ]
- Larameters
50 Name e Description
Return Value oe F
IpiCount, the number of workflows in the list. IB\lv)ngir 153_; ;I{TIEG f‘:lst;ss Process id
. R , R sz ame orkflow name.

BP.LISIPII‘ poiuts to a linked list of BPINFO structures that ~NotificalionEvent EVENT This parameter specifies the
contain the Business Process Name & Id. event
AWSTACTHISTORY 55 szNotificationString STRING The notification string

returned.
Description IpError LPERRCODE Error code returned by the

This call returns a list of Acts taken in the specified Server
PUSil’]GSS process f or a specific worl'(ﬂnw. [.f workflow name Notification Events
is NULL, then the history of the entire business process, i.e., c0
list of all acts taken of all workflows is returned. Event Notification Type
Syntax Performer Response past due Follow-up
VOID FAR PASCAL AWSTACTHISTORY(STRING Performer Completion past due Follow-up

szParticipantName, BPTID 1BPTid, STRING K;f::g:;gz:opnagxgg due ggﬁgi‘_iz;

szWFName, EPINT lpiCount, BOOL bFileOrMemory, 65 Act taken Act

STRING szFileName, LPACTSTAKENLIST IpActsList,
LPERRCODE 1pError)
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Return Value
szNotificationString will contain the notification string
AWSTPOLLSTFQUEUE Parameters
Description 5 Name Type Description
This call rcturns the notification event to the STF P’ro- IBPTid BPTID Busincss Process
cessor, If the notification event is “Act Taken”, then the g::ﬂfss;;ﬁf‘w:ﬁ:ii (]’;Pa
perameter lpTxId will contain the transaction Id of the Act. ssWFName STRING The name of the workflow
S 10 whose status is desired
yntax WFRole WFROLE The workflow role of 1he
vOID FAR PASCAL AWSTPOLLSTFQUEUE(STRING ParticioanName  STRING 11‘3;‘“3;@ it for which
. , siraracipand 3
szSTFProcessorName, LPIDEN 1pBPTid, STRING i the st of vailable acls
szWFName, LPINT IpEvent, LPIDEN IpTxId, STRING is returned.
szParticipantName, DATETIMESTRING 15 IpiCounPr LPINT E“mﬁefff“"“ returned in
- . . o e structure
SZ(,O.]:‘llpl'ellf)nTlmc, DATETIMESTRING IpError LPERRCODE Error code returned by the
szNotificationTime, .LPERRCODL 1pError) servet.
20 Return Value
P, ter . B - -
—EEER IpiCount is updated with the number of possible acts the
Name Type Description Identity can take in the current workflow.
sz5TFProcessortName  STRING STF Processor Name AWSTGETNUMAPPDATA
IpBPTid LLPIDEN BP’_l'id of the BP instance ¢ Dcscriplion
which has some
notification to be sent Number of data fields are returned corresponding 1o the
Lo the application. data fields bound to a workflow instance.
szWEFName STRING WFName of the WF
instance Syntax
IpEvent LPINT The Event Id is returned
here. 30 VOID FAR PASCAL AWSTGETNUMAPPDATA (BPTID
Ip Txld LPIDEN IxId of the Act if Event IBPTid, STRING szWFTName, WFROLE WFRole,
y s “Act Taken” » STRING szParticipantName, LPINT IpiFicldsPtr, LPER-
szParticipantName STRING The participant’s name is RCODE IpE
returned. P l'l'Ol')
szCompletionTime DATETIMESTRING  Completion date & lime
is returned. This is the 35
date and time when the
event was due. For Paramelers
example, the instance
when Performer Name Type Description
Response is due.
szNotificationTime DATETIMESTRING  Notification date & time 40 |BPTd RPTID Business Process Transaction
is returned. This is the Td. The Id of a previously
inslani when this instantiated BP.
notification was placed sZWFName STRING The rame of the workflow from
in the STF queue. which to retrieve bound data.
IpErrar LPERRCODE Error code returned by The transaction id should be
the server, 45 null Lo retrieve business
process bound data,
Notification Events WFRole WFROLE The WFRole of the Identity
szParticipaniName  STRING The name of the person or
Evemt Notification Type identity requesting
Application Data associated
Performer Response past duce Follow-up 50 with the work(ow.
Performer Completion past due Follow-up ~" IpiFieldsPtr LPINT The number of bound data
Perfurmer Completion coming due Reminder field retrieved.
Customer Responsc past due Follow-up IpError 1LPERRCODE Error code returned by the
Act taken Act SErver.
55
Return Value Return Value
AWSTNUMAVAILABLEACTS IpiFiclds contains the number of fields retrieved.
Description AWSTNUMAVAII ABLEBP
Returns number of available acts in the specified work- gy Description
flow for the role that the identity has in the workflow. This function returns the number of BPs that satisfy a
Syntax qucry.
VOID FAR PASCAL AWSTNUMAVAILABLEACTS Syntax
(BPTID 1BPTid, STRING szWFName, WFROLE ss VOID FAR PASCAL AWSTNUMAVAILABLERP

WFRole, STRING szParticipantName, LPINT
piCountPtr, LPERRCODE lpError)

(STRING szParticipantName, INT iBPStatus, LPINT
IpiCount, LPERRCODE IpLrror)
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Parameters Parameters
Name Type Description 5 Name Type Description
szParticipantName ~ STRING The participant for which the szParticipantName  STRING The participant for which
list of BPs is returned. the list of workflows is
iBPSlatus INT [ndicate the iBPS(atus returned.
required. ACTIVE__BPS only can sz0rgRole STRING The crganization rele of the
be selected or all BPs in the 10 participants. Cnly work-
definition could be selected. flows that have this specific
IpiCount LEINT The number of BPs rcturned. OrgRole are selected. If
IpEtror LPERRCODE Error code retumed by the OrgRole is specified as
SEIver NULL then all workllows
are selected regardless of
15 the tole
R Val szBPName STRING The workflows are selected
eturn Value only for the specified
. . : BPName. If BPName is
IpiCount, the number of workflows in the list. NULL, then relevant
AWSTNUMACTHISTORY workflows are selected
20 regardless of Lhe business
Description process. )
szStartDale DATETIMESTRING  StartDate for query list.
This call returns the number of Acts taken in the specified szEadDate DATETIMESTRING  End Date for query list.
business process flor a specific workflow. If workflow Id is These dates specify a date
; ) B . ) range of due dates tor
NULL, then the history of the entire business process, i.e., which the list is
the number of all acts 1aken of all workflows is returned. > constructed. If StatDate is
NULL then the list incledes
Syntax all relevant workflows.

’ bPending BOOL If Pending is TRUE then
VOID FAR PASCAL AWSTNUMACTHISTORY(STRING the list workflows includes
szParticipantName, BPTID 1BPTid, STRING _ 0“;;;;'1;;;0“:;;1‘1::&8

. W i )
SZW FName, LPINT lplLount, LPERRCODE IPEITOI') The workflows which needs
to be initiated are also
included. Ctherwise it
includes workflows where
Parameters action is nol pending,
— 35 lpiCount LPINT Returns the count of
N - workflows selected,
me Type Deseription ipWFSnapShot LPWFSNAPSHOT Pointer to a list of selected
szParticipantName STRING The participant for which workflows. Each workflow
Lhe list of Acts taken is includes Business Process
returned. name & Id, Workflow
BPTid BPIID Business Process id 40 name & Id, Customerld,
szWFName STRING The workflow name for which Performerld, Coml?lenon
the list of acts taken is and Reply Dates, Status and
returned. If no name is . form name
specified, i.e., the string ipError LPERRCODE Error code returned by the
is null, then the act Server.
history for the entire
X . 45
Business Process is
returncd. Rc[u_rn Value .
IpiCount LPINT Pointer to an integer. The IpiCount, the number of workflows in the list.
[unction returns number of
Acts returned,
IpError LPERRCODE Error code returned by the
STV 0
SETVEL Customer Performer
Complelion requested Completion due
Return Value Reply due to Performer Reply dug to Customer
Completion due by Performer  Completion requested by Customer
piCount, the number of Acts in the list. <5 Reply due by Performer Reply due by Custonier
AWSTNUMQUERYWF .
o Not all dates are returned, depending on the present state
Description of the workflow the relevant dates are returned.
This function returns number of workflows that a partici- AWSTSETCOS
. . N Description
pant is a member of as a specific Crganization Role. 60

Syntax

vOID FAR PASCAL AWSTNUMQUERYWE(STRING
szParticipantName, STRING szOrgRole, STRING
szBPName, STRING szStartDate, STRING szEndDate, g5
BOOL bpending, LPINT lpiCount, LPERRCODE
IpLirror)

This function specifies the Conditions of Satisfaction
(COS) associated with a workflow of a Business Process
Instance. The COS is inserted as a series of memory blocks.
This function requires the Business Process context and
workflow to be setup before execution.

Syntax
VOID FAR PASCAL AWSTSETCOS (IDEN IBPTid,
STRING szt)JVName, LPMEM 1pCOS, LPINT
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IpiMemBlockSize, INT iPositionNotify, LPERROR-
CODE IpError)

Parameters

Name Type Description

IBPTid BPTID Business Process Transaction
Id. The Id of a previcusly
instantiated BP.

szWEName STRING The name of the workflow.

1pCOS 1.PMIM Pointer to a memory chunk
which stores COS (BLOB).

IpiMemBlockSize ~ LPINT Memory allocated for storing
COS in byles.

iPositionNotify INT This variable identifies the
first COS buffer, subsequent
COS buffers and the last one.
[t should be set to O to
identify first buffer, 1 to
identify subsequent buffers.

ipError LPERRORCODE  Error code returned.

Return Value
AWSTGETCOS
Description

The function gets the COS associated with the specified
workflow of a Business Process, The COS is returned as a
series of memory blocks. The memory block pointer and the
block size allocated is passed to this function and the number
of bytes actually written in the memory block is returned.
Tor the first call, the contents of the variable pOffset must be
set lo zere {0). This indicates the start of the memory block
transfers. The caller will be notified with a negative value in
the Offset variable to indicate end of the block transfers.
Syntax
VOID FAR PASCAL AWSTGETCOS (IDEN IBPTid,

10

30

68
Parameters

Name Type Description

1BPTid BPTID Business Process 'ltansaction Id.
The Id of a previously
instantialed BP.

szWEName SIRING The workflow name for which the
transaction id is required

1pWETid LPILEN The Transaction Id of the workflow
is returned.

1pError LPERRCODE Error code returned,

Return Value
Workflow Definitions AP1
AWSDBEGINBP
Description
This call creates a new Business Process. The Business
Process name is specitied as a parameter. The Business
Process name should be unique. If 2 Business Process with
the same name is present, the current definition is overwrit-
ten as a new version. This takes place only if there are no
active instances of the current business processes. The
version number is maintained internally by the server.
‘The AWSDBeginBP should be the first call when defining
a business process and no other AWSDBeginBP call should
be in progress. Every AWSDBeginBP has to be closed by a
AWSDEnRdBP call. The AWSDEndBP should be the last call
and ends the definition of a business process.
AWSDBeginBP scts up a context for the business process
and all subsequent calls require this context. The AWS-
NEndBP closes this context.
Syntax
VOID FAR PASCAL AWSDBEGINBP(STRING
szBPName, IDEN IBPAdmin, LPERRCODE IpError)

35
STRING szWFName, LPMEM 1pCOS, LPINT
IpiMemBlockSize, LPLONG lpOffset, LPERRORCODE
IpError)
Parameters
40 Name Type Description
Parameters szBPName STRING The Business Process name.
This name should be unique.
Name Type Description If a business provess with
the same name is present, the
1BPTId BPTID Business Process Transaction Id. 45 current definition is over
The Id of a previously wrillen as a new version.
instantiated BP. There should be no aclive
szWFName STRING The name of the workflow. instances of the current
1pCOS LPMEM Pointer Lo a memory chunk which definition for this to occur.
stores COS (BLOB). 1BPAdmin INDEN The Identity of the person
IpiMemBlockSize LPINT Memory allocated for storing COS creating this business
in byles. 50 process. The [dentity should
IpOffset LPILONG [nitially, the caller must sct have the dghts to create
this to zero. Each block busingss processes.
{ransfer changes the value IpError LFERRCODE Error code returned,
contained in this variable and
the callgr can only check the
value retumed here. This will 55 Return Value
be negative if end is reached. Error code is returncd.
IpError LPERRCODE Error code returned. AWSDENDBP
Description

Return Value
Number of bytes actually written.
Description
This {unction returns the workflow transaction id of a
workflow in a business process instance.
Syntax
VOID FAR PASCAI. AWSTGETWFTID (IDEN 1BPTid,
STRING szWFName, LPIDEN IpWFTid, I.PERROR-
CODL lpLrror)

60

Close the currently open business process. A call to
AWSDENDRBP should be preceded by a call to AWSDBE-
GINBP.

AWSDENDBP should be the last call peaben defining a
business process. Every AWSDBEGINBP has to be closed
by a AWSDENDBP. The AWSDENDBP should be the last
call and ends the definffion of a business process. The
AWSDENDBP closes the context set up by AWSDBE-
GINBP.
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69
Note: AWSDENDBP should be called only after a AWS-
DENDWF call has been made.
Syntax
VOID FAR PASCAL AWSDENDBP(LPERRCODL
lpError)

Parameters

Name Type Description

LPERRCODE

1pEtrer Error code returned.

Return Value
Error code is returned.
AWSDDEI ETERP
Deseription
Deletes a Business Process. The delete is successful only
if the Business Process has no active instances in the activity

database. This function is used to remove business processes 2

no longer in use. This function is called only if the business

process Is not in progress.

Syntax

VOID FAR PASCAL AWSDDELETEBP(STRING
szBPName, IDEN 1BPAdmin, LPERRCODE I[pError)

Parameters

Name Type Description

szBPName STRING The name of the business
process to delete. There
should be ne active instances
for this BPName.

The Identity of the person
deleting this business
process. The Identity should
have the rights to delete

this business processes.

Error code returned.

1BPAdmin IDEN

1pError LPERRCODE

Return Value
Error code is returned.
AWSDSETBPBOUNDDATA
Description
Define the list of bound data ficlds associated with the
business process. The field name, type, size, attributes and
initial value, if any, are specified.
Syntax
VOID FAR PASCAL AWSDSETBPBOUNDDATA(INT
iFields, LPBDFIELDSTRUCT IpBDFieldStructPtr,
LPERRCODE lpError)

Paramelers

Name Type Description

iFields The nvmber of fields to
attach with the business
process.

A pointer to an amay of
structures containing
field name, type, size,
atlributes and initial
value, if any.

Eror code returned.

1pBDFieldStruct Prr LPBDFIELDSTRUCT

1pError LPERRCODE

10

30

35

40

45

35

60

65

70

Reiurn Value

Error code is returned.
AWSDBEGINWF
Description

Creates a new workflow in a Business Process. The
workflow name is specified as a parameter. The workflow
name should be unique. If a workflow with the same name
is present, then the context for this workflow is sct up.

The AWSDBEGINWF should be the first call when
defining a workflow and no other AWSDBEGINWE call
should be in progress. Every AWSDBEGINWE has to be
closed by a AWSDENDWEF call.

AWSDBEGINWF sets up a context for the workflow and
all subsequent workflow calls require this context. The
AWSDENDWY closes this context.

Syntax
VOID FAR PASCAL AWSDBEGINWF(STRING
szWEFName, LPERRCODE [pError)

Parameters
Name Type Description
szWEName STRING The workflow name. This name
should be unique.
1pLrrer LPERRCODE Error code returned.
Return Value

Error code is returncd.
AWSDENDWT
Description

Close the currently open workflow. A call to AWS-
DENDWF should be preceded by a call to AWSDBE-
GINWF.

The AWSDENDWTE should be the last call when defining
a workflow. Every AWSDBEGINWF has to be closed by a
AWSDENDWTF call. The AWSDENDWTF should be the last
call and ends the definition of a workflow. The AWS-
DENDWF closcs the context set up by AWSDBEGINWE,
Syntax

VOID FAR PASCAL AWSDENDWF(LPERRCODE
IpError)

PYarameters

Name Description

Type
LPERRCODE

JpError Error Code returned.

Return Value
Error code is returned.
AWSDSETWFINFO
Description
Specily workilow information. The workflow type, the
organization role for the customer and performer, the time
offscts for completion and reply are specified, This call must
be made only after AWSDBEGINWE is called.
Synltax
VOID FAR PASCAL AWSDSETWFINFO(WEFTYPE
WFType, BOOL bCentralWF, IDEN [Customer, IDEN
Performer, LPERRCODYE IpError)
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Return Value
Error code is returned.
AWSDDISABLEWFACT
Lammles Deseription
Name Type Description 5 Disable a set of workflow acts for a specific workﬂow
- - role. By default all acts are enabled for a workflow. This call
WEType WETYPE 52‘;;?\:‘?? ‘;’Zéﬁg:&fr facilitales disabling specific acts. This call must be made
Offer ur Note, only after a call to AWSDBEGINWE.
bCenlral WE  BOOL Flag to indicate if this Syntax
anﬁ"w lsflf;f Cl;mr_al 10 vOID FAR PASCAL AWSDDISABLEWFACT(WFROLE
workflow of the Business .
Brocess. This flag is TRUE if WTRole, INT iCount, LPBACTINFO ActPtr, LPER-
it is the central workflow, RCODE IpError)
FALSE otherwise.
1Customer ORGROLEID The Organization Role of the
Customer. 15
1Performer CRGROLEID The Orgunization Role of the Patameters
Performer. —
1pError LPERRCODE Eror code returned. Name Type Description
Val WFRole WEFROLE The Workflow Role for which
Return Value . 20 the acts are to be disabled.
Error code is returned. [Count  INT The number of acts to
AWSDSETWFCYCLETIME A CRINFO iisable. .
.- ctPtr LPACTIN pointer to an array ©
Description . X B . structures which contains the
Set the various cycle times associated with the workflow. list of acts to disable. The
Depending on the workflow type—Request or Offer, the .5 number of acts is specified
response time for each act of the workflow may be specified. LE | PERRCODE }';Y Pa""zmrt’l’lcmém
The table below enumerates the various times that can be pEror rer codé e,
siored.,
Read table below as: Return Value
19 Error code is returned.
AWSDSETACTUSERDEFINEDNAME
- ) — Description
<OrgRolel> must <Actionl> [afiel;n:grgRoleb <fAction2>]within 1ime Set the user-defined description for the workflow Acts.
The list of acts and the equivalent user-defined names are
51. OrgRolel  Actionl OrgRole2  Action2 35 provided. This call must be made only after a call to
8 P y
AWSDBEGINWI-.
For Request 1ype werkflow:
Syntax
1 Customer  Request VOID FAR PASCAL
i ?”?’rm‘" Eesl":’l“f g“m““" Eequest AWSDSETACTUSERNEFINCDNAME(INT iCount,
crformer “omplete stomer equest .
4 Customer Respond Performer Declares completion 40 LPACTINFO ActPtr, LPERRCODE lpErl‘Ul‘)
For Offer type workflow:
1 Performer Offer
2 Customer Respond Performer Offer Parameters
3 Performer  Complote Customer Agreement
4 Customer Respond Performer Declares completion 45 Name Type Descriplion
Nete: The call must be made only after function AWSDSETWEINFO is {Count INT The number of acts for which
called. the user-defined name has
been provided.
Syntax ActPu LPACTINFO A pointer to an array of
VOID FAR PASCAL AWSPDSETCYCLETIME 30 structures which contains the
N . . N list of acts, i.e., Act Names
(LPCYCLETIME 1pCy¢leTime, LPERRCODE IpError) snd tser defined Names for
the acts.
1pError LPERRCODE Error code refurned.
Paramctlers 55
Return Value
Name Type Description Error code is returncd.
1pCycleTime  LPCYCLETIME  Poinler to an amay of tims AWSDSETSTATEUSERDEFINEDNAME
oftsets. Depending on the Description
workflow type the army 60 Set the User-defined description for the workflow states.
elements refer to different . .
times are listed in the The !151 of states and the equivalent user-defined names are
tables above. Since the provided. This call must be made only after a call fo
numtber of cycle limes for AWSDBEGINWE.
each workflow type is known, Syniax
the count is not required. ) Y
1pError LPERRCODE Error Code returned. 65 VOID FAR PASCAL

AWSDSETSTATEUSERDEFINEDNAME(INT iCount,
LPSTATEINFO StatePtr, LPERRCODE lpError)
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Parameters Parameters
Name Type Description 5 Name Type Description
iCount INT The number of states for State STATE The type of state, c.g.,
which the vser-defined name Initiate, Negotiation,
has been provided. Completing, Satisfied, ¢te,
StaicPtr - LPSTATEINFO A polnter to an array of IpStateSeript LPMEM The workflow script associated
structures which contains the 10 with the slate. The script is
list of states, ie., State executed when the workflow
Names and user-defined names tmansits to the specified
for the stales, stale.
IpEmmor LPERRCODE Emor code relurned. bScriptType BOOL Scripl Type is a Boolean flag
which indicates whether the
15 script is System generated or
Return Value user generated. ]
. . IpiMemBlockSize LPINT Size of the memory block in
Lrror code is returned. bytes.
AWSDSETACTSCRIPT iPositionNolify INT This variable identifies Lhe
Description first script buffer,
P . . subsequent buffers and the
Set the workflow script for an Act. The act and the script = last one. It should be set to
fext are the parameters to this fupction. This call must be 0 to identify ficst map
made only after a call to AWSDBEGINWE. puffer, 1 to idenkify
subsequent map buffers and to
Syntax 2 to indicate last buffer.
VOID FAR PASCAL AWSDSETACTSCRIPT(ACT Act, IpError LPERRCODE Error cods retumed.

LPMEM IpActScript, BOOL bSeriptType, LPINT
IpiMemBlockSize, INT iPositionNotify, ERRORCODE
&Error)

Parameters

Name Type Description

ACT

Act The type of act, e.g.,
Request, Agree, elc.

The workflow script
associated with the act. The
script is executed when the
corresponding act in the
workflow is executed.

Script Type is a Boolean flag
which indicates whether the
script is System generaled or
user generated.

Size of the memory block in
bytes.

This variable identifies the
first script buffer,

subsequent buffers and the
last one. [t should be set to
0 to identify first map
buffer, 1 to identify
subsequent map buffers and to
2 1o indicate last buffer.
Error code retumed.

IpActScript T.PMEM

bScriptType BOCL

IpiMemBlockSize LPINT

iPositionNotify INT

IpError LPERRCODE

Return Value
Error code is returned.
Act script added to the workflow.
AWSDSETSTATESCRIPT
Description
Set the workBow script for a State. The state and the script
text are the parameters to this function. This call must be
made only after a call to AWSDBLGINWI.
Syntax
VOID FAR PASCAL AWSDSETACISCRIPT(STATE
State, LPMEM lpStateScript, BOOL bScript Type, LPINT
IpiMemBlockSize, INT iPositionNotify, LPERRCR-
CODL IpLrrar)
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Return Value
Error code is returned.
State script added to the workflow,
AWSDSETWFBOUNDDATAFIELDS
Description
Define the list of bound data ficlds associated with the
workflow. The field name, type, size, default attributes and
initial value, if any, are specified.
Syntax
VOID FAR PASCAL
AWSDSETWFBOUNDDATAFIELDS(INT iFiclds,
LPBDFIELDSTRUCT IpBDFieldStructPtr, LPER-
RCODL lpLrror)

Parameters

Name Description

Type
INT

iFields The number of fields to
attach with the
workflow.

A poinler to an array
of structures
containing fleld name,
type, size, default
aitributes and initial
value, if any.

Error code returned.

IpBDFieldStructPtr  LEBDFIELDSTRUCT

IpError LPERRCODE

Return Value

The bound data fields are attached 1o the workflow.

Error code is returned.
AWSDSETWFBDFIEI.DATTRIBUTE
Description

Define the field attributes of bound data fields associated
with the workflow. The field attributes, Read-only, Editable,
Hidden and MustFill, may be specified for each Act and/or
State for a specific workflow role.

A call 1o AWSDSETWFBDFIELDATTRIBUTE must be
made only after calling AWSDSetWEBoundDatal'ields.
Syntax
VOID FAR PASCAL

AWSDSETWIBDFIELDATTRIBUTE(INT iliields,
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LPWFMOMENTBDFIELDSTRUCT

IpWFMomentBDFieldStruct, LPERRCODE IpError)

76

A reminder may be sent hefore Completion or Reply is
due. The reminder is sent at a time interval specified before

Parameters

Name Type

Description

Fields

IpWFMomentBDFieldStruct  TPWFMOMENTRDFIRT DSTRUCT

IpError LPERRCODE

The number of fields
to attach with the
workllow.

A pointer Lo an amay
of structures
containing (eld name,
Act or State, Workflow
Role and attributes.
The attributes are:
Read-only, Editable,
Hidden and MustFill.
Error code returned.

Return Value
Error code 1s returned.
‘The attributes of the bound data fields are attached to the
workflow.
AWSDSETFORMINFO
Bescription
Specify workflow form names for Customer, Performer
and Observer.
Syntax
VOID FAR PASCAIL. AWSDSETFORMINFO(STRING
szCusForm, STRING szPerForm, STRING szObsForm,
STRING szlnitForm, LPERRCODE IpError)

29

the event is duc. Reminders may be disabled. A remindcr is
sent only once.

Syntax

VOID FAR PASCAL AWSDSETFOLLOWUP(BOOL
bPCFUFlag, TIMEOFFSET PCFUOffset, BOOL
bPCFURceur, INT iPCFUCount, BOOL bPRFUFlag,
TIMEOFFSET PRFUOffset, BOOL bPRFURecur, INT
iPRFUCount, BOOI. bCRFUFlag, TIMEOFFSET
CRFUOffset, BOOL bCRFURecur, INT iCRFUCount,
TIMEOFFSET PCRemOffset, BOOL bPCRemFlag,
BOOL bAciNotifyFlag, LPERRCODE IpError)

as
Parameters
Paramelers -
Name Type Description Name Tpe Description
§ bPCFLiFlag BOOL Performer completion follow-up flag.
saCusform - STRING fv?;?ﬁ‘(’:‘“ for Customer of 4o PCFLOfEset TIMEOFTSET A follow-up message is sent
szPerForm STRING Form name for Performer of at fm 'mterval, specified by
workflow P(,FLIOffset_, after [;crfnrmer
. completion 18 past duc.
szOhsForm STRING z:;:_zﬂg?e for Observer of bPCFURecur BOOL If enabled, recurring
szlnitForm ~ STRING Init form name of the notifications are sent at
workflow ' cvery chg[?gém mte_wal as
many as ounl [LMes.
IpEmor 1.PERRCODE Error code returned, PCFLCount INT Number of times the follow-up
notifications should be sent
Return Value after performer completion is
. ast due.
Error code is returned. ]]]f this parameter is not
Form names attached to the workflow 50 specified, and PCFUFlag is
AWSDSETFOLLOWUP set, Lh.cn nolificalions are
DGSCI‘iptiOD sent till performer
. . . . completes.
Set up follow-up 1pforma110n associated vynth the work- bPRFUFlug BOOL perfgmcr response follow-up
flow. The follow-up time offsets for Completion, Reply and flag
Reminder are Spcciﬁed. 55 PRFUOfset TIMEOFFSET A follow-up message is sent
A [ollow-up is sent after the Completion is past due. It is fﬁlznp;r:l‘:l‘;‘:ir ’;‘}f:r’ﬁ”d by
sent at the spcc_iﬁcd time iqterval after it is past due. If the Performer reply is past due.
recurring flag for Completion is set, then till Completion, BPRFURecur BOOL If enabled, recurring
follow-up messages are sent al every lime inlerval specified. ﬂ°‘1ﬁ0;tl'{<i:"sgg sent at '
The maximum number of times a follow-up notification is 60 ::;; o PRFUE&E’:;&:;
sent could be set using this call. PRFUFlag is sct TRUE and
A follow-up is senl after the Reply is past due. It is sent PRFUCount is not specified,
at the specified time interval after it is past due. If the then foll_&)“’-lrl}] message?l are
. . . sent until performer replies.
recurring flag for Reply is set, then 111% chly has been sent, PRFUCouRt INT Number of times the follow-up
follow-up messages arc sent at every time interval specified. 65 notifications should be sest

The maximum number of times a follow-up notification is
sent could be set using this call.

after performer Completion is
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-continued -continued
Iaramelers Paramelers
Name Type Descrption 5 Name Type Description
past due. FActState ACTSTATEID The act or state from where
If this parameter is not the link starts.
specified, and PRFUFag is s£TWEFName STRING The destination or “to”
set, then notifications are workflow name. The name of
sent till performer 10 the workflow to which the
compleles. link is largeted.
bCRFUFlag BOCL Customer response follow-up bTAtOrState BOOL Flag to indicate if it is an
flag Act or State link at
CRFUOfsel TIMEOFFSET A follow-up message is sent deslination.
at an Interval, specified by TActState ACTSTATE The act or state where the
this parameter after customer 15 link ends.
reply is past due. IpError LPERRCODE Frror code relumned.
bCRFURecur BOOL If enabled, recurring
notifications are sent at
every CRFUO(set interval as Return Value
many as CRFUCount times. . . .
iCRFUCcum  INT Number of times the follow-up B information attacted to the workflow
notifications should be sent “ Error code is returned.
:gtslrcﬁ::smmer Completion is AWSDPUTMAP
If this parameler is not Description
i‘:fct‘g::’nﬁfﬁgi:f:f ® Associates a map file with the specified Business Process.
sent Ul customer replies. 25 The map file is inserted as a series of memory blocks. This
PCRemOffset ~ TIMEOFFSET A reminder is sent at an function requires the business process context to be selup
interval ]_’CR:mOﬂ“scl_before before exccution.
Completion or Reply is due. .
bPCRemFlag BOGL IF this fiag is enabled, Syntax
‘fi“ij'lldSTS ame 5“_“-dlf VOID FAR PASCAL AWSDPUIMAP (LPMEM
g, o ooneer are 0 |pMapMemPtr, LPINT IpiMemBlockSize, INT
bActNotifyFlzg  BOOL Indicates nctification iPositionNotify, LPERRCODE lpError)
status. If set to TRUE,
notification is enabled else
if set to FALSE, it is
disabled. a5 Paramelers
IpError LPERRCODE  Error code retumed. ——
Name Type Description
Return Value i IpMapMemPir 1PMFM Pointer to a memory black
Error code is returned. containing map.
Follow-up information attached to the workflow 40 lpiMemBlockSize LPINT :ize of the memory block i1
yles.
AWS!.)SETLINK iPositionNotify ~ INT This variable identifics the
Description ) first map buffer, subsequent map
Specily a in coming link to a workftow. For each link, the buffers and the last one. It
source workflow name, triggering and triggered information should be set ta 0 to identify
. . e L . b first map buffer, 1 to identify
is provided. Triggering information constitutes whether the 45 subsequent map huffers
11'11}( is anchored at an act or stale and the acl.ﬂ’sl.atc name. IpError LPERRCODE Frror code returncd,
Triggered information constitutes whether the link termi-
nates at an act or state and the act/statec name.
Note: AWSDSETLINK must be called only after all ~ Return Value
workflows have been created using AWSDBEGINBP. 50 Error code is returned.
Syntax AWSDGETMAP
VOID FAR PASCAL AWSDSETLINK(STRING Deseription
s72FWFName, BOOL bFActOrState, ACTSTAI,E]D Get the map file associated with the specified Business
FActState, STRING szTWFName, BOOL bTActOrState, : .
ACTSTATEID TActState. LPERRCODE IpE 55 Process. The map file is returned as a series of memory
ctotate, pError) " blocks. The memory block pointer and the block size
allocated is passed to this function and the number of bytes
actually written in the memory block is returned. Initially,
Pammeters the caller must pass a zcro in the Qffset variable to indicate
¢ Start of the block transfers. The caller will be notified with
Name Type Desctiption a negative value in the Offset variable to indicate end of the
szFWFName STRING The source or “from” workflow block transfers.
name. The name of the Syntax
veorkllow where a link is VOID FAR PASCAL AWSDGETMAP (STRING
bFActOrState BOOL. Flag to indicate if it is an ¢5 szBPName, LPMEM IpMapMemPtr, LPINT

Act or State link at source.

IpiMemBlockSize, LPLONG lpOffset, LPERRCODE
IpLrror)
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Syntax
VOID FAR PASCAL AWSDGETBPVERSION (IDEN
Identity, STRING szBPName, [.PINT IpiVersion, LPER-
Parameters RCODE IpError)
Name Type Description ?
szBPName STRING Busincss Proccss Name with which
to nssociale the map. Parameters
lpMapMemPLr LPMEM Pointer to a memory block where
map can be relurncd. Name Type Description
lpiMemBlockSize LPINT Size of the memory block in 10
bytes. Identity 1IDEN Identity Id to be mapped with
IpOffset LPLONG Initially, the caller must set OrgRole.
this 1o zero. Fach black szBPName STRING The name of the BP for which the
transfer changes the value version number is requested
contained in this variahle and lpiVersion LPINT Pointer 0 an iateger which holds
the caller can only check the 15 [!10 version number of BP
value returned here. This will IpError LPERRCODL Error code returned.
be negative If end is reached.
IpError LPERRCODE Frror code returned.

Return Value
Number of bytes actually written.
Error code is returned.
AWSDBPADDROLEASSIGNMENT
Description
Sets the Organization Role to ldentity mapping at the
Business Process level
Syntax
void FAR PASCAL AWSDBPADDROLEASSIGNMENT
(IDEN 1ldentity, IDEN 10rgRoleld, LPERRCODE

IpError)
Parameters
Name ‘Type Description
I[dentity IDEN Organization Role id.
10rgRoleld [DEN Identity Id to be mapped
with OrgRole
IpErtor LPERRCODE Error code returned.

Return Value
AWSDWFADDROLEASSIGNMENT
Description
Sets the Organization Role to Identity mapping at the

25

30

a5

40

Return Value

AWSDGETLASTMODIFIEDDATE

Description
This function returns the last modified date of the Busi-

ness Process specified.

Syntax

VOID FAR PASCAL AWSDGETLASTMODIFIEDDATE
(STRING szBPName, LPDATETIME pdiLastModitied,

LPERRCODE IpError)
Parameters

Name Tyvpe Description

szBPName STRING The name of the BP for which
the last medified date is
requested

lpdiLastModified 1PDATETIME  The pointer to the DATETIME
type which holds the last
modified date of the Business
Process.

1pErrer LPERRCODE Error code retumed.

Return Value

AWSDSETBPNOTIFICATION
Description

The notification string for the event is set with respect to
the current BP context.

workflow level 45 Syntax
Syniax : void FAR PASCAL AWSDSETBPNOTIFICATION
. EVENT NatificationEvent STRING
void FAR PASCAL AWSDWFADDROLEASSIGNMENT gZNotiﬁcalionSlring LPERRCODE lpE:'ror)
(IDEN Ildentity, IDEN 10rgRoleld, WFROLE WFRole, ?
[ PERRCODE lpError) 50
Parameters
Parameters Name Type Description
Name Type Description 55 NaotificationBvent EVENT This parameter notifies the
event
I1dentity IDEN [dentity Id to be mapped szNotificationString  STRING The notification string,
with OrgRole. IpError LFERRCODE  Error code retumed.
10rgRoleId IDEN Organizalion Role id.
WFRole WFROLE Workflow role of the Notification Events
identity. 60
IpErrcr LPERRCODE Error code returned. Event Notification Type
Performer Response past due Follow-up
Return Value Performer Completion past due Follow-up
AWSDGETBPVERSION Performer Completion coming due Reminder
Lo Customer Response past due Follow-up
Descrlpllon 65 Act laken Act

Get the current BP Version for the specified BP name. The
function returns the Business Process Version.
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Return Value
AWSDSETWEFNOTIFICATION
Description
The notification string for the event is set with respect to
the current WE context.
Syntax
void FAR PASCAL AWSDSETWENOTIFICATION
(EVENT NotificationEvent, STRING
szNotificationString, LPERRCODE IpError)

Parameters
Name Type Description
NotificationEvent EVENT This parameter notifies the

event

szNotificationString  STRING The notification string.

lpEmror TPERRCODE Emor code returned.
Netificution Events

Event Netification Type
Pexformer Response past due Follow-up
Performer Completion past due Follow-up
Performer Completion coming dug Reminder
Customer Response past due Follow-up
Act taken Act

Return Value
AWSDSETCOS
Description

This function specifies COS associated with a workflow
of a Business Process. The COS is inserted as a series of
memory blocks. This function requires the Business Process
context and workflow to be setup before execution.
Syntax

10

[ =)
tn

30

82
Synlax
VGOID FAR PASCAL AWSDGETCOS (STRING
szBPName, STRING szW[FName, LPMEM 1pCOS,
LPINT lpiMemBlockSize, LPLONG IpCffset, LPER-
RORCODE IpError)

Parameters
Name Type Description
sz3PName STRING Business Process Name
szWFName STRING Workflow Name
IpCO8 LPMEM Pointet to a memory chunk which
stores COS (ELOB).
IpiMemBlock LPINT Memory allocated for storing COS
Size in bytes.
IpOfiset LPLONG Initially, the caller must set
this to zero. Each black transfer
changes the value contained in
this variable and the caller can
only check the value returned
here. This will be negative if
end is reached.
IpError LPERRCODE  Error code returned.

Return Value
Number of bytes actually written.
AWSDWFADDOBSROLE
Description
Sets the Observer Organization Role(s) at the workflow
level.
Syntax
VOID FAR PASCAL. AWSDWFADDOBSROIE (IDEN
101gRoleld, LFERRCODE IpError)

33
VOID FAR PASCAI. AWSDSETCOS (LPMEM [pCOS, LPerameters
[.PINT !lpiMemBlockSize, INT iPositionNotily, I.PLR- < o
RORCODE lpElTOI') Name Type Description
10tgRoleld [DEN Organization Roele id.
40 IpError LPERRCODE Error code returned.

Parameters
Name Type Description
IpCOS LPMEM Pointer o a memory chunk

which stores COS (BLOB).
Memory allocated for
storing COS in byles.

This variable idenlifies

the first COS buffer,
subsequent COS buffers and
the lasl one. It should be
set to 0 to identify first
buffer, 1 to identify
subsequent buffers and to 2
to indicate last buffer;
Error code returned.

IpiMemBlockSize T.PINT

iPosition Notify INT

IpEtror LPERRORCODE

Return Value
AWSDGETCOS
Description

The function gets the COS associated with the specified
workflow of a Business Process. The COS is returned as a
series of memory blocks. The memory block pointer and the
block size allocated is passed to this function and the number
of bytes actually written in the memory block is returned.
For the first call, the contents of the variable pOtfset must be
set Lo zero (0). This indicates the start of the memory block
transfers. The caller will be notified with a negative value in
the Offset variable to indicate end of the block transfers.

45
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Return Value

AWSDWFDELETEOBSROLE

Description
Deletes the Observer Organization Role(s) at the work-

flow level.

Syntax

VOID FAR PASCAL AWSDWFEFDELETEOBSRCLE
(IDEN 10rgRoleld, LPERRCODE IpError)

Paramcters
Name Type Description
10rgRoleld IDEN Orgarization Rele id.
IpError LPERRCODE Error code returncd.

Retum Value
Names and Routings AP1
AWSNADDORGROLE
Pescription
Add a new Qrganization Role name to the server. This
name should be unique. The Organization Role Id is
returned.
Syntax
VOID FAR PASCAL AWSNADDORGROLE(STRING
szOrgRoleName, LPIDLEN 1pOrgRoleld, IDEN
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Parameters
Parameters 5 o
Name Type Description
- , Descripti ‘
Rome Type escnpion 10rgRoleld ORGROLEID The Organization Role I1d
5z0rgRoleName  STRING The Organization Role name to that needs to be deleted
add to the server. The name from the Sever dalubasc.
should be unique. IAuthorizeldentity  IDEN Tdentily of the person
IpOrgRoleld LPIDEN The OrgRoleld is returned on 10 removing the name from the
successful addition of server database, The )
Organization role name to the Tdentily must be authorized
server. to delete names.
lAuthorizeldemity IDEN Identity of the person adding IpErer LPERRCODE  This is set lo a non-zero
the name to the server. The value on error
[dentily must be authorized 15

to add names.
This is sel 10 & non-zero
value on error

IpEsror LPERRCODE

Return Value

The Organization Role Id, OrgRoleld is returned by the
function.

AWSNINQUIREORGROLE
Description

Inquire if a specified Organization Role is present in the
scrver database. If present, the Organization Role Id is
returned.

Syntax

VOID FAR PASCAL AWSNINQUIREORGROLE
(STRING sz0rgRoleName, L PIDEN IpOrgRoleld, IDEN
1Autherizeldentity, LPERRCODE lpError)

Paramelers
Name

Type
STRING

Description

szOTgRoleName The Organization Role name
that needs to be searched.
If present, the Id
associated with the name is
returned,

The OrgRoleld is returned.
Identity of the person
inquiring the presence of
the name in the server
database, The Identily must
be authorized to Inguire.
This is set to a non-zero
valug an error

1pOrgRoleld LPIDEN
lAuthorizeldentity IDEN

lpEmrot LPERRCODE

Return Value

The Organization Role Id, OrgRoleld, is returned by the
function.

AWSNDET.ETEORGROLE
Description

Delete an Organization Role name from the server.
Syntax

VOID FAR PASCAL AWSNDELETEORGROLE(IDEN
10rgRoleld, IDEN lAuthorizeldentity, LPERRCODE
IpLrror)
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Return Value
Organization Role deleted [rom the server database.
AWSNADDIDENTITY
Description
Add a new Identity to the server. The Identity name
should be unique. The Identity 1d is returned. Along with the
name, Net Address, Postal Address, Phone, Fax,
Diepariment, Title, Location and comments may be speci-
fied.
Synlax
VOID FAR PASCAL AWSNADDIDENTITY(STRING
szldentityName, STRING szNetAddress, STRING
szPostalAddress, STRING szphone, STRING szFax,
STRING szDent, STRING szTitle, STRING szLocation,
STRING szComment, BOOL bNotify, IDEN 1STFProcld,
LPIDEN Ipldentity, IDEN lAuthorizeldentity, [.PER-
RCODL lpError)

Paramelers

Name Type Description

szidentityName STRING The rame of the person to add
to lhe server database. The
name should be unique.

szNetAddress STRING The complete netwerk address
of the Identity being added.

szPostalAddress STRING The Mailing address of the
[dentity being added

szPhone STRING The Phone numbet of the
Identily being added.

szlax STRING 'The Fax number of the
Identity being added,

saDepl STRING The Department name of the
Ydentity being added.

szTitle STRING The Official titie
(designation) of the [denlily
being added.

szLocation STRING The Location of the Identity.

s72Comment STRING Miscellaneaus information
associated with the Tdentity.

bNotify BOOL Notify via ST¥ Processor

1STFProcessor IDEN The STF Processor fo use

IpIdentity LPIDEN Identity Td is returned.

lAuthorizeldentity  TDEN Identity of the person adding
the name to the server, The
Identily must be authorized
to add names.

IpError LPERRCODE This is set to a non-zero

value on error

Return Value

The Identity Id of the person added is returned.
AWSNINQUIREIDENTITY
Description

Inquire if the specified Identity is present in the server
database. If present, the Identity Id is returned by the
function.
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Syntax
VOID FAR PASCAL AWSNINQUIREIDENTITY
(STRING szldentityName, LPIDEN Ipldentity, IDEN
1Authorizeldentity, LPERRCODE IpError)

Parameters

Neme Type Description

STRING

szldentityName The IdentityName that needs
to be searched. If present,
the [d associated with the
name is returned.

[dentity [d is returned.
Identity of the person
inquiring the presence of the
name in the server database.
The Identity must be
authorized to inquire.

This is set to a non-zero
value on error

LPIDEN
IDEN

Ipldentity
lAuthorizeldentity

IpError LPERRCODE

Return Value
The Identity Id, is returned by the function.

AWSNDELETLEIDENTITY
Description
Delete an Identity name from the server dalabase.
Syntax
VOID FAR PASCAL AWSNDELETEIDENTITY(IDEN
IIdentityld, IDEN lAuthorizeldentity, LPERRCODE
IpError)
Parameters
Name Type Description
IIdentityld [DEN The Identity 1d that needs Lo
be deleted from the Sever
database.
lAuthorizeldentity  IDEN [dentity of the person
removing the name from the
server database. The [dentity
must be authorized to delete
names.
lpError T.PERRCONE This is sel lo a non-zere
value on error
Return Value
Ildentity deleted from the server database.
AWSNADDGROUP
Description
Add a new Group to the server. The Group name shoukd
be unique. The Group id is returned.
Syntax
VOID FAR PASCAL AWSNADDGROUP(STRING
52GroupName, LPIDEN IpGroupld, IDEN
lAuthorizeldentity, LPERRCODE IpError)
Parameters
Name Type Description
szGrroupName STRING The name of the Group to add
to the server database. The
name should be unique,
IpGroupld LPIDEN The group Id is returned.
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-continued
Parameters

Name Type Description
lAuthorizeldentity  IDEN Identity of the person

adding the groups to the

server. The Idenlily must be

authorized to add groups.
IpError TPERRCODE This is set to a non-zero

value on error

Return Value

The Group [d added is returned.
AWSNINQUIREGROUP
Description

Inquire if the specified Group is present in the server
database. If present, the Group Id is returned by the function.
Syntax

VOID FAR PASCAL AWSNINQUIREGROUP(STRING
szGroupName, LPIDEN 1pGroupld, IDEN
lAuthorizeldentity, LPERRCODE lpError)

Parameters

Name Type Description

STRING The GroupName to search. If
present, the 1d associated
with the name is returned.
The group Id is returned.
Identity of the person
inquiring the presence of the
Group name in the server
database, The Identity must
be authorized to inguire.
This is set lo a nen-2¢10
value on errer

szGroupName

LPIDEN
1DEN

IpGroupld
lAuthorizeldentity

IpError LPERRCODE

Return Value

The Group I4, is returned by the function.
AWSNDELETEGROUP
Description

Delete a Group from the server database.
Syntax

VOID FAR PASCAL AWSNDELETEGROUP(IDEN
1Groupld, IDEN lAuthorizeldentity, LPERRCODE
1pError)

Parameters

Name Description

Type
IDEN

1Groupld The Group Id that needs lo be
deleted from the Sever
database

Identity of the person
removing the name from the
server database. The [dentity
must be authorized to delete
names.

This is set to a non-zerc
value on error

lAuthorizeldentity  TDEN

IpError LPERRCODE
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Return Value
Group deleted from the server database.
AWSNADDGROUPASSIGNMENT
Description
Add an Identity to a Group. An Identity may be a member
of several groups. To each group the Identity has to be
assigned separately. The Identity inherits the rights a Group
has.
Syntax
VOID FAR PASCAL AWSNADDGROUPASSIGNMENT
(IDEN [Groupld, IDEN lGroupMemberld, IDEN
1Authorizeldeatity, LPERRCODE lpError)

Pamameters

Name Type Description

1Groupld IDEN The Group Id of the group,
the GroupMember wishes to be
a member of.

The 1dentity of the person
heing assigned to the Group,
identified by Groupld.

The Identity of the person
assigning GroupMember ta
Group. The person must have
the authority to make this
assignment.

This is set to @ non-zero
value on crror

1GroupMemberld 1IDEN

lAuthorizeldentity  IDEN

IpError 1PERRCODE

Return Value
GroupMember added to Group.
AWSNINQUIREGROUPASSIGNMENT

Description
Verify if an identity is a member of a group,

Syntax

BOOL FAR PASCAL
AWSNINQUIREGROUPASSIGNMENT(IDEN
1Groupld, IDEN IGroupMember, IDEN

lAuthorizeldentity, LPERRCODE 1pError)

Parameters

Name Type Description

1Groupld IDEN The Groupld of the group lo
verify if GroupMember &
member of.

The Llentity of the person
being verified if member of
the group, identified by
Groupld.

The Identity of the person
inquiring. The person must
have the authurity Lo
ingutire.

This is set to a non-zero
value on error

IGroupMember IDEN

IDEN

lAuthorizeldentity

IpError 1.PERRCODE

Return Value
The function returns TRUE if the Identity is a member of
the group.
AWSNDELETEGROUPASSIGNMENT
Description
Remove an identity from the membership of a group. The
identity ceases to be a member of the specified group.
Syntax
VOID FAR PASCAL
AWSNDUELLETEGROUPASSIGNMLENT(IDEN

10

15

30

35

40

45

50

55

60

65

88

tGroupld, IDEN 1GroupMemberld, IDEN
1Authorizeldentity, LPERRCODE IpError)

Paramelers
Name T'ype Deseription
IGroupld IDEN The Groupld of the group from
which Lo remove GroupMember.
1GroupMemberld IDEN The Identity of the persen
being removed from the Group,
identified by Groupld.
lAuthorizeldentity  1DEN The Identity of the persen

IpError LFERRCODE

deleting. The person musl
have the authority to delete.
This is set to a non-zero
value on error

Return Value

The Tdentity is removed from the group.

AWSNGETGROUPLIST
Description

Determine the list of groups an Identity is a member of.
This function returns a list and a count.

Syntax

VOID FAR PASCAL AWSNGETGROUPLIST(IDEN
1GroupMemberld, T.PINT IpiCount, BOOL
bFileQrMemory, LPGENERALINFO 1pGrouplnfoArray,
STRING szFileName, IDEN lAuthorizeldentity, LPER-

RCODE IpError)

Parameters

Name Type

Description

1GroupMemberld  IDEN

IpiCount LPINT

bFileOrMemory  BOOL

lpGroupInfoArray  LPGENERALINFO

szFileName STRING

lAuthorizeldentity [DEN

The Identity of the person
being assigned to the Group,
identified by Groupld.

Pointer 1o a counter, The
number of groups GroupMember
is a member of. This value s
returned,

Flag to indicate File or
Memeory mode of receipt of
data from the APL.

The list of groups
GroupMember is 8 member of.
For each group, the Group Id
and Group Name are returned.
A pointer 1o an array of

Group I[ds and Group Names is
returned

File name where the APT
should deposit the results of
the call if the flag
bFileorMemory is ITS__FILE.
The Identity of the person
Inquiring. The person must

have the authority to
Inquire.

IpError LPERRCODE This is set to a non-zero
value on errer

Retumn Value

The count of groups and a list of Groupld and Group-

Name returned.

AWSNGETGROUPMEMBERS

Description

Get the list of all members in a group. The Identity of each
member in a group is retumned. The IdentityName is also

returned.
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Syntax
void FAR PASCAL AWSNGETGROUPMEMBERS(IDEN
1Groupld, L.PINT lpiCount, BOOL bFileOrMemory,
LPGENERALINFCQ lpMemberlnfoArray, STRING
szFileName, IDEN lAuthorizeldentity, LPERRCODE
IpError)

Paramelers
Name Type

IDEN

Description

1Groupld The Groupld of the group
from which to retrieve
list of members.

Tointer to nCount, the
number of members in the
Group.

Flag Lo indicate File or
Memory mode of receipt
of data from the APL

A list of members in the
group is returned. The
list contains the
Tdentityld and
IdentityName of each
member.
IpGenerallnfoArray is a
pointer to an array.

File name where the APT
should deposit the
results of the call if

the flag pFileOrMemory
is ITS_FELE.

The [dentity of the
person Inquiring. The
person must have the
authority to inquire.
This is set to & non-
zero value on error

IpiCount LPINT

bFileOrMemary BOOL

lpGeneralinfoArray LPGENERALINIO

szFileName STRING

lAuthorizeldentity IDEN

IpError LPERRCODE

Return Value
List of members returned.
AWSNADDROLEASSIGNMENT
Description
Assign an Identity or a Group to an Organization Role.
The Identity or ali members of the group are assigned the
specific Organization Role. Follow-up flags to enable/
disable Reminders and Follow-up messages may be speci-
fied here. If an assignment is already present then the new
Follow-up flaps arc assigned.
Syntax
VOID FAR PASCAL AWSNADDROLEASSIGNMENT
(BOOL bGroupOrldentity, IDEN lAssigneeld, IDEN
10rgRoleld, TDEN lAuthorizeldentity, LPERRCODE
IpError)

Parameters
Name

Type
bpGroupOrldentily BOOL

Descriplion

Flag to indicate if Assignee

is an identity or a Group, If
GroupOrldentity is TRUE, then
Assignee contains a Groupld,
otherwise it is an Identity.
The id of the Identity or
Group being assigned the
Organization Role. If a Group
is being assigned, then all
members of the group inherit
the Role

1Assignee IDFN/IDEN
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-continued
Parameters
Name Type Description
10rgRoleld ORGROLEID The Organization Role Lthe

lAuthorizeldentity IDEN

IpError LPERRCODE

Identity or Group will be
assigned.

'The Identity of the person
assigning role. The person
must have the authorily to
make this assignment.
This is set 10 a non-zero
value on error

Return Value

Identity/Group assigned Organization Role.
AWSNINQUIREROLEASSIGNMENT

Description

Verify if a specific Identity is associated with an Organi-
zation Role. The function returns a flag. The Identity is first
checked if it is associated with the Organization Role. If no
association is found, then a check is made if an association
exists with any of the groups Ideniily is a member of.

Syntax
BOOL

FAR

PASCAL

AWSNINQUIREROQLEASSIGNMENTEXTENDED
(BOOL bGroupO rldentity, IDEN lAssignee, IDEN

10rgRoleld, IDEN lAuthorizeldentity, LPERRCODE
lpError)
Parameters
Name Type Description

bGroupOrldentity BOOL

lAssignee IDEN
101gRoleld IDEN
|Authorizeldentity [DEN
IpError LPERRCODE

Flag to indicale if Assignee
is an identity or a Group. If
GroupOrldentity is TRUE, then
Assignee contains a Groupld,
otherwise it is an Identity.
The id of the Identity being
inguired.

The Organization Role being
verified for the Assignee.
The Identity of the person
Inquiring the assoclation.

The person must have the
authorily Lo inquire.

This Is set 1o a non-zero
value on error

Return Value

The function returns a TRUE if the association is present,
TALSE otherwise. If the association exists then the Follow-

up flags are also returned.

AWSNDELETEROLEASSIGNMENT

Description

Disassociate an Identity or Group from a specific Osga-
nization Role. The Identity or all members of the group
cease 1o be associated with the Organization Role.

Syniax
voliD

FAR

PASCAL

AWSNDELETEROLEASSIGNMENT(BOOL
bGroupQrldentity, IDEN lAssignee, IDEN
1Authorizeldentity, LPERRCODE lIpError)
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Paramelers

Name

Type

Description

bGroupOrldentity BOOL

lAssignee IDEN

lAnthorizeldentity [DEN

Flag to indicate if Assignec
is an [dentity or & Group. If
GroupOrldentity is TRUE, then
Assignee contains a Groupld,
otherwise it is an [dentity.
The id of the Identily or
Group being disassociated.
The Identity of the person
deleting the association. The
person musl have the
authority to delete,

ipErer LPERRCODE This is sel to a non-z¢10
value on erro:

Return Value

AWSNGETROLELIST

Description

Determine the list of Roles that are assigned 1o a specific
Identity or Group. This function returns a list of Organiza-

tien Roles and a count.
Syntax

VOID FAR PASCAL AWSNGETROLELIST(ROOL
bGroupOrldentity, IDEN lAssignee, LPINT lpiCount,
BOOL bFileOrMemory, LPGENERALINFO
1pOrgRolelnfoArray, STRING szFileName, IDEN

lAuthorizeldentity, LEERRCODE IpError)

Parameters

Name Type

Deseription

bGroupOrldentity ~ BOOL

1Assignee IDEN

IpiCount LPINT

bFileOrMemory BOOL

IpOrgRolelnfoArray

STRING

szFileName

lAuthorizeldentity  IDEN

IpError LLPERRCODE

1LPGENERALINFO

Flag to indicate if
Assignee is a [dentity or

a Group. If
GroupCrldentity is TRUE,
then Assignee contains a
Groupld, otherwise it is
The id of the Identity or
Group being inquired.
Pointer to & counter. The
number of Grganization
Roles an Tdentily/Group is
assigned.

Flag to indicate File or
Memory mode of receipt of
data from the APL

‘The list of Organization
Roles Assignee is assigned
to. For each Role, the
OrgRole, Follow-up flags
and the description are
returned. A pointer to a
list of OrgRoles and
description is returned.
File name where the API
should depasit the resulis
of the call if the Nag
bFileQrMemory is
ITS_FILE.

The Identity of the person
Inguiring. The person must
have the authority o
Inquite.

This is set to a non-zero
valve on error

Return Value
List and Count refurned.

AWSNGLETIDENASSIGNLELEIST
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Determine the list of Identities that are assigned to a
specific Organization Role. This function returns a list of

Identities and their names.
Syntax

VOID FAR PASCAL AWSNGETIDENASSIGNEELIST
(IDEN 10rgRoleld, LPINT lpiCount, BOOL
bFileOrMemory, LPASSIGNEE IpldenInfoArray,
STRING szFileName, IDEN lAuthorizeldentity, LPER-

RCODE IpError)
Parameters
Name Type Description
10rglloleld IDEN The Organization Role for
which list of Assignees is
being returned.
IpiCountPtr LPINT Painter to a counter. The
number of Assignees
(Identities or Groups)
associated with the
Organization Role OrgRole
bFileOrMemory  BOOL Flag to indicate File or
Memary mode of receipt of
dala from the APL
IpldenInfoArray  LPASSIGNEE List of identities who are
assoclated with a specific
organization role. The
bNotify flag associated with
the Identity is also
relurned, A pointer Lo a list
is returned.
szFileName STRING File name where the API
should depasit the results of
the call if the flag
bFileOrMemory is ITS__FILE.
lAuthorizeldentily IDEN The Kenlity of the person
requesting the list. The
persen must have the
authority to inquire.
IpError LPERRCODE This is set to a non-zero
value on error
Return Value
List and Count returned.
AWSNGETGROUPASSIGNEELIST
Description
Determine the list of Identities and Groups that are
assigned to a specific Organization Role. This function
returns a list of Identities and Group and their names.
Syntax
VOID FAR PASCAL AWSNGETGROUPASSIGNEELIST
(IDEN 10rgRoleld, LPINT lpiCount, BOOL
bFileOrMemory, LPGENERALINFO IpGroupInfoArray,
STRING szFileName, IDEN lAuthorizeldentity, [.PER-
RCODE lpError)
Parametcrs
Name Type Descriplion
10rgRoleld ORGROLEID ‘The QOrganization Role for
which list of Assignees
is being returned.
IpiCountPir LPINT Pointer to a counter. The
number of Assignees
(Identities or Groups)
associated with the

Organization Role CrgRole
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Paramelers Parameters
Name Type Description 5 Name Type Description
bFileOrMemory  BOOL Flag to indicatc File or ISTFProcld IDEN The STF Processor Id.
Memory mode of receipt of sz8TFProcName  STRING The name of the STF Processor
data from the APL Iy retorned.
lpGrouplnfoArray LPGENERALINFO List of groups who arc szNctAddress STRING The network address of the
associated with a 10 Tocalion of the STF Processor
specilic organization is returned.
role. A pointer to a list lAuthorizeldentity [DEN The Identity of the person
is returped. inquiring the STF definition.
scFileName STRING File name where the API The {dentity must be
should deposit the authorized to inquire.
results of the call it 15 IpError LPERRCODE This is set to a non-zero
the flag bFileOrMemory is value on etror
ITS . FILE.
lAuthorizeldentity [DEN The [dentity of the
person requesting the Return Value
LISI- The persor. must STFProcessor name and net address relurned.
i Lhory t0 20 AWSNDELETESTFDEFN
IpError LPERRCODE This is set to a non-zero Description B
value on error Delete the STF definition from the STF Processor lable
for a specific STF Processor Id.
Syntax
Return Value .
: 25 VOID FAR PASCAL AWSNDELETESTFDEFN(IDEN
List and Count retrmed STFProcld, IDEN lAuthorizeldentity, LPERRCODE
AWSNCREATESTFDEIN oE rocld, utnorizeldenlily,
Description pError)
Create an entry in the STF Processor table. The processor
name and the network address is maintained. ‘The STF "
Processor Id is returned. ‘ Parameters
Syntax
VOID FAR PASCAL AWSNCREATESTFDEFN(STRING Name Type Description
sz%"{'FProcName, STRING _schlAddrcss,i LP[DEN STEProcld DEN The STF Processor [d.
IpSTFProcld, IDEN 1Authorizeldentity, LPERRCODE 35 lAuthorizeldentity TDEN The Identity of the person
IpError) - deleting the STF definition.
The identity must be
authorized to delete.
IpError LPERRCODE This is sct to a non-zero
value on error
Paramelers
40
Name Type Description Return Value
«2STFProcName STRING The name of the STF STFProcessor name and net address returned.
Processor. AWSNGETNUMGROUPLIST
szNclAddress STRING The network address of the Descriplion
location of the STF 45 D . £ dentity i b
Pracessor. The processor must etermine l.hc number of groups an Identity is a member
exist for this call to return of. This function returmns a count.
successfully. Symax
[pSTFProcld LPIDEN The STFProc I is setusned, VOID FAR PASCAL AWSNGETNUMGROUPLIST(IDEN
{Authorizeldentity IDEN The Identity of the person b A
Creating the STF definition. 1GroupMemberld, LPINT lpiCount, BOOL
The identity must be 50 bFileOrMemory, LPGENERALINFO IpGrouplnfoArray,
:“‘fhﬂ_f%“d o create STF IDEN lAuthorizeldentity, LPERRCODE IpError)
efinition.
IpError LPERRCODE This is sel W a non-z&ro
value on error
55 Parameters

Return Value
STFProcessarld returned.

AWSNGETSTFDEFN

Description
Get the STF definition from the STF Processor table for

a specific STV Processor Id. The processor name and the

network address are returned.

Syntax

VOID TFAR PASCAL AWSNGETSTEDLIN(IDEN
1STFProcld, STRING sz8TFProcName, STRING
szNetAddress, IDEN 1Authorizeldentity, LPERRCCDE
IpError)

60

Name

Type

Description

1GroupMemberld  IDEN

IpiCount LPINT

bFileOrMemory  BOOT.

The Identity of the person
being assigned to the
Group, identified by
Groupld.

Poinler Lo a counter. The
number of groups
GroupMember is a member
of. This value is

returned.

Flag to indicate File or
Memory mode of receipt of
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Parameters Parameters

Name Type Description > Name Type Description

data from the APL. GroupOrldentity is TRUE, then
IpGroupinfoArray LPGENERALINFO The list of proups Assignee conlains a Groupld,

GroupMember is a member otherwise it is

of. For each group, the lAssignec IDEN The id of the Ideatity or

Group Id and Group Name 10 Group being inguired.

are elumned, A poinier Lo IpiCount LPINT Pointer 1o a counter. The

szFileName

STRING

lAuthorizeldentity IDEN

IpError LPERRCODE

an array of Group Ids and
Group Names is returncd
File name where the API
should deposit the resulls
of the call if the flag 15
bFileOrMemory is TS, FILE.
The [dentily of the person
Inquiring. The person must
have the authority o

Inguire.

This is set to a non-zero

value on error

20

Return Value

The count of groups is returncd.
AWSNGETNUMGROUPMEMBERS 25

Description

Get the number of all members in a group.

Syntax

void FAR PASCAL AWSNGETNUMGROUPMEMBERS
(IDEN 1Groupld, LPINT IpiCount, IDEN 30
1AuthorizeIdentity, LPERRCODE IpError)

Parametcrs 35
Nume Type Desuription
1Groupld IDEN The Groupld of the group
from which to retrieve
list of members.
IpiCount LPINT Pointer to nCount, the 40

lAuthorizeldentity [DEN

IpErter LPERRCODE

number of members in the

Group.

The [dentity of the person

inquiring. The person must

have the authority to

inquire. 45
‘This is set to a non-zero

value on errer

Return Value

Number of members returncd. 50

AWSNGETNUMROLELIST

Description

Determine the number of Roles that are assigned to a

specific Identity or Group.
Syntax

55

VOID FAR PASCAL AWSNGETNUMROLELIST(BOOL
bGroupOrldentity, TDEN 1Assignee, LPINT lpiCount,
IDEN lAuthorizeldentity, [.PERRCODE IpError)

lAuthorizeldentity  [DEN

IpError LPERRCODE

number of Organization Rales
an Identity/Group is

assigned,

The Identity of the person
Inguiring. The person must
have the authority to

Inquire.

‘T'his is set to a non-Zero
value on error

Return Value

AWSNGETNUMIDENASSIGNEELIST

Description

Determine the number of ldentities that are assigned to a

specific Organization Role.

Syntax

VOID FAR PASCAL AWSNGETIDENASSIGNEELIST
(IDEN 10rgRoleld, LPINT IlpiCount, 1DEN
lAuthorizcldentity, LPERRCODE IpError)

Parameters
Name Tvpe Description
1OrgRoleld IDEN The Organization Role for
which list of Assignees is
being returned.
IpiCountPLr LPINT Pointer to a counter. The

|Authorizeldentity [DEN

lpError LPERRCODE

number of Assignees
{Identities or Groups)
associated with the
Organization Role OrgRole
The Identity of the person
requesting the list. The
person musl bave the
authorily to nquire,

This is set to a non-zero
value on error

Return Value

AWSNGETNUMGROUPASSIGNEELIST

Description

Determine the list of Identities and Groups that are
assigned to a specific Organization Role. This function
returns a list of Identities and Group and their names.

Syntax
VOID

FAR

PASCAL

AWSNGETNUMGROUPASSIGNEELIST(IDEN
10rgRoleld, TPINT 1piCount, IDEN lAuthorizeldentity,

LPERRCODE IpError)

60
Paramecters Parameters
Name Type Deseription Name Type Description
bGroupO:ldentity BOOL Flag to indicate if Assignee 85 I0rgRoleld ORGROLEID The Organization Role for

is a [dentity or a Group. It

which list of Assignees is



Case 1:11-cv-00678-CMH -TRJ Document 1-1 Filed 06/23/11 Page 57 of 65 PagelD# 70

6,073,109
-continued
Parameters Parameters

Name Type Description 5 Name Tvpe Description

being returncd. szBPName STRING Business Process Name. The
IpiCountPtr LPINT Pointer to a counter. The business process for which

number of Assignees schedule information is

(Identities or Groups) returned.

associated with the 10 lAuthorizeldentity IDEN Identity of the person

Organization Role OrgRole
The Identity of the person
requesting the list. The
person musl have the
authority Lo inquire.

This is sel to a non-zero
value an error

lAuthorizeldentity TDEN

IpError LPERRCODE

Return Value
Schedule API
The following is a description of the functions performed
by the compaonents of the Schedule APT for implementation
of the Schedule API.
AWSSPUTBPSCHEDULE
Description
The schedule information associated with a business
process is stored in the server. The time when the business
process needs 1o be initiated and recurrence information are
stored.
Syntax
VOID FAR PASCAI, AWSSPUTBPSCHEDULE(STRING
szBPName, DATETIMET I1nitTime, DATETIMET
|RecurPeriod, IDEN lAuthorizeldentity, LPERRCODE
IpError)

Parameters
Namc

Type
STRING

Description

szBPName Business Process name. The
business process for which
schedule information needs 1o
be attached.

The first time when the
business process is
initiated. If this is not
specified, then the business
process is not initiated by
the Scheduler.

If specified, the business
process is initiated at every
RecPeriod interval,

Identity of the person
placing scheduler request.
This is set lo a non-zero
value on error

InitTime DATETIMET

IRecurPeriod DATETIMET

lAuthorizeldentity IDENTITY

IpError LPERRCODE

Return Value
Schedule information stored in the server.
AWSSGETBPSCHEDULE
Description
The schedule information associated with a business
process is returned. The initiation time and recurrence
information are returned.
Syntax
VOID FAR PASCAIL AWSSGETBPSCHEDULE(STRING
szBPName, IDEN ]Authorizeldentity, LFERRCODE
IpLirror)
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LPERRCODE

requesting scheduler
information,
This is sel to a non-zero

IpError
value on error

Return Value
Schedule information, initiation time and recurring period
returned.
AWSSDELETEBPSCHEDULE
Descriplion
The schedule information associated with a business
process is removed. However, currently active instances of
the business process remain unaffected.
Syntax
VOID FAR PASCAL AWSSDELETEBPSCHEDULE
(STRING szBPName, IDEN 1Authorizeldentity, LPER-
RCODE 1pEtror)

Parameters
Name Type Description
szBPName STRING Business Process Name.

The business process for
which schedule
infornation has (o be
deleted.

{dentity of the person
deleting scheduler
information

This is sel to a non-zero
value on error

lauthorizeldentity IDEN

IpError LPERRCODE

Return Value

Schedule information deleted.
Server Administration API

The following details the methods of workflow server
manager (WSM) classes, which arc also the internal APls
that are used to achieve the functionality of the workflow
SCrver manager.
AWS StartServer

This call starts the workflow server reading the configu-
ration information from a parameter file. The server can be
shutdown by issuing AWSStopServer call. The APT estab-
lishes a scssion of the workflow server with the underlying
database server and starts the workflow server operations.
Syntax
void FAR PASCAL AWSStartServer
Parameters

None.
Retumn Value

Success—AWSError=0

Failure—AWSError<>0
AWSStopServer

This call stops the workflow server operations. The trans-
action manager No requests from client applications are
processed after this call is made.
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Svntax
void FAR PASCAL AWSStopServer
Parameters Parameters

Nene. 5 Name Type Description
Return Value IpszBPTId STRING Instance of the Business

Success—AWSError=0 Process that has to be

) aborted,
Failure—AWSError<>0
10

AWSGrant

This call granis the specified privileges to the user by
creating an authorization record for the user, object and the
action in the privileges table. The granted privileges can be
revoked by calling AWSRevoke function.

Syntax
void FAR PASCAL AWSGrant{IDENUserld, eObject,
eAction)
Parameters
Name Type Description
IDENUserId IDENTITY Id of the user who is being
granted with the privilege.
eObject CGRBIECT Object on which privilege is
being granted.
eAction ACTION Action for which the

privileges are being granted.

Return Value
Success—AWSError=0
Failure—AWSELror<>0

AWSRcvake

This call revokes the privileges granted to the user with a
previous call to AWSGrant by deleting the record for user,
object, and action form authorization table.

Syntax

void FAR PASCAL AWSRevokePrivilege(IDENUserName,
eObject, eAction)

Pammeters
Name Type Description
IDENUserName  IDENTITY Id of the user whose
privilege is being revoked,
eObject OBJECT Object on which privilege is
being revoked.
eAction ACTION Action for which the

privileges are being revoked.

Return Valuc
Success—AWSError=0
Failure—AWSError<>0

AWSAbortBP

This call marks specified business process instance in
transaction database as aborted by changing the status of BP
Transaction instance class (TxBPInstance).

Synlax
void FAR PASCAL AWSAbortBP(1pszBPT1d)
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Return Value
Success—AWSError=0
Failure—AWSError<>0

AWSDeleteBP

This call deletes specified business process instance from
transaction database.

Syntax
void FAR PASCAL AWSDeleteBP(IpszBPTId)

Paramelers
Name Type Description
lpszBPTId SIRING Instance of the Business

Process that has to be
deleted from Transaction
database.

Return Value
Success—AWSError=0
Failure—AWSError<>0

AWSSuspendBP

This call suspends the execution of specified business
process instance by changing the status of BP transaction
instance class (TxBPlnstance). No iransactions can take
place on the business process till it is restarted again by a call
to AWSRestariBP.

Syntax
void FAR PASCAL AWSSuspendBP(1pszBPTid)

Parameters
Name Type Description
lpszBPTId STRING Instance of the Business

Process that has to be
suspended.

Return Value
Success—AWSError=0

Failure—AWSError<>0

AWSResume BP

This call restarts specified business process inslance in
transaction database, suspended previously by a call to
AWSSuspendBP.

Syntax
void FAR PASCAL AWSResumeBP(IpszBPT1d)
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AWSDelete BPDefinition
This call deletes the definition of specificd business
process from the definitions database by using VDB method
Parameclers
DeleteBP of class DIBP.
Name Type Descriplion 5 Syntax
ipszBPTId STRING Instance of the Business void FAR PASCAL AWSDcleteBPDefinition{lpszBPDId)

Process that has to be
Testarted.

Return Value
Success—AWSError=0
Failure—AWSError<>0
AWSArchiveBP
This call archives a business process or ali completed
business processes on the specified media. The archived
business processes are deleted from the dalabase. This
function will in turn use AWSBackup function for backing
up the data on a different media.
Syntax
void FAR PASCAL AWSArchiveBP(lpszBPName,
eArchiveMedia, ArchiveTime, ArchiveDate)
Parameters
None.

Name Deescription

Type
STRING

IpszBPName ‘The Business Process name.
This name should be unigue.
If a business process with
the same name is present, the
current definilion is over
written as & new version,
There should be no active
instances of the current
definition for Lhis to occur.
The media to which the
business process is to be
archived.

The date an which archiving
is done.

The time on which archiving
is done.

eArchiveMedia ENUM

ArchiveDate TIME

AcrhiveTime TIME

Return Value

Success—AWSError=0

Failure—AWSEmror<>0
AWSListAvailBPs

This call lists all the business processes by running
through the definitions database to find out all instances of
RP definition class (DfBP).
Syntax
void FAR PASCAL AWSListAvailBPs
Parameters

None.
Return Value

Success AWSError=()

Failure—AWSError<>0
AWSListActiveBPs

This call lists all the active business processes by running
through the transactions database and finding oul all
instances of TxBPInstances that have status as ‘Active’.
Syntax
void FAR PASCAL AWSListActive BPs
Parameters

None.
Return Value

Success—AWSError=0

l'ailure—AWSError<>0
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Parameters
Name Type Description
lpszBPDId STRING [d of the Business Process

that has to be deleted from
definitions database.

Return Value

Success—AWSError=0

Failure—AWSLrror<=0
AWSListActive W'

This call lists all active workflows in the specified busi-
ness process by using VDB method ListBP of class TxB-
Plnstance.

Syntax
void FAR PASCAI. AWSListActiveWF(IpszBPName)

Paraneters

Name Description

Type
STRING

Name of the Business Process
whose active workflows are to
be listed.

IpszBP Name

Return Value
Success—AWSError=0
Failure—AWSError<>0

AWSRegister

This call registers the new STF Processor name in the
Names and Routing database by using VDB method Creat-
eSTFDefn.

Syntax
void FAR PASCAL AWSRegister(IpszSTFProcessorName)

Parameters
Name Type Description
IpszSTFProcessorName STRING The STF Processor name.

Return Value

Success—AWSEror=0

Failure—AWS Error<=0
AWSDeregister

This call deregisters an STF Processor name from the
server Names and Routing database, previously registered
by AWSRegister call.
Syntax

void FAR PASCAL
(IpszSTFProcessorName)

AWSDeregister
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Failure—AWSError<>0
AWSGetConfiguration
This call reads the configuration information from the
Larametors. parameter file, earlier written by calling AWSSe:ConfigInfo.
- - 5 Syntax
Neme Dee Deseriotion void FAR PASCAL AWSGetConfiguration(iMaxBPCount,
1pszSTFProcessorName STRING The STF Processor name. Ipschrsion, lpszLogFilcNﬂme, lpszLogFilePath)
Return Value
Success--AWSError=0 10
Failure—AWSError<>0 Larameters.
AWSCheck . Name Type Description
This call checks a particular workflow server database for
consistency and integrity. The API will in turn use appro- iMaxBPCount INT Maximum number of aclive
priate database APIs to provide the functionality. 15 E::::fss processes on the
Syntax Ipsz Version STRING Version number.
void FAR PASCAIL AWSCheck IpszLogFileName  STRING Transaction log file name.
Parameters lpszLogFilePath STRING Path where transaction log
None. file will be written.
Return Value 20
Success—AWSError=0 Return Value
Failure—AWSError<>0 Success—AWSEror=0
AWSIndex Failure—AWSError<>0
This call reindexes a particular workflow server database. AWSWrite' ToLog
The APl will in lurn use appropriale database APIs to 25 This call causes transaction information to be written to
achieve the functionalily. the workflow server log file.
Syntax Syntax
void FAR PASCAIL AWSIndex void FAR PASCAI. AWSWriteToLog(lpszTranslnfo)
Parameters
None. 30
Return Value
Success-—AWSError=0 Tarzmeters
FallurehAWSError<>0 Name Type Description
AWSRcorganize
This call reorganizes a particular workflow server s lpszTransInfe  STRING  Transaction information to be

itten to log.
database, to permanently remove the records marked for wiitien 1o log

deletion. The API will in turn use appropriate database APls

to achieve the functionality. Return Value
Syntax Success-——AWSError=0
void FAR PASCAL AWSReorganize 40 Failure—AWSEror<>0
Parameters Reporter API

None. Get all the BP Names
Return Value Input Parameters:

Success—AWSError=0 None

Failure—AWSError<>0 45 Output Parameters:
AWSSetConfiguration Array of BP Names and their versions existing in the

This call updates the configuration information in the database
parameter file. The information can later be retrieved by Get BP information using BP name
making a call to AWSGetConfiguration. Input Parameters:
Syntax 50 BP Name
void FAR PASCAL AWSSetConfigInfo(iMaxBPCount, BP Version

pszVersion, lpszlogFileName, IpszlogFilePath) Output Parameters:

BP Owner
BP Administrator
55 Primary Workflow Name
Larameters Projected cycle time
Name Type Description Get BP Instance ids of a BP

Input Parameters:
iMaxBPCount INT Maximum number of active BP name

sines ses on th
business processes on the 60 Output Parameters:
SECVET.

IpszVersion STRING Version number. Array of BP instance ids.
IpsrlogFileName — STRING Transaction log file name. Get Workflow Names of a BP
IpszLogFilePath STRING Path where transaction log Input Parameters:
file will be wrilten.
BP name
65 Output Paramelters:
Return Value List of workflow names

Success—AWSError=0 Get BP Instance data
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Input Parameters:
RP instance id
Output Parameters:
BP instance status
BP name
Primary workflow instance id
List of workflow instance ids.
Get Workflow Instance Ids of a Workflow
Input Parameters:
Workflow name
Output Parameters:
List of workflow instance ids along with its BP instance
ids.
Get Workflow Definitional Data
Input Parameters:
BP name
Workflow name
Output Parameters:
Workflow computed cycle time
Workflow iype
Customer’s organization role
Performer’s organization role
Observers’ organization roles
Customer’s default identity
Performer’s default identity
Observers” default identities
timel (Customer request cycle time)
time2 (Performer response cycle time)
time3 (Performer completion cycle time)
time4 {Customer declare satisfaction cy<le time)
Conditions of satisfaction
Get Workflow Instance Data
Input Parameters:
BP instance id.
Workflow instance id.
Output Parameters:
The current workflow state
Workflow name
Customer identity
Performer identity
Observer identities
Workflow starting time
User specified completion time
Workflow actual completion time
User specified cycle time of phasel
User specified cycle time of phase2
User specified cycle time of phase3
User specified cycle time of phased
Actual cycle time of phasel
Actual cycle time of phase2
Actual cycle lime of phase3
Actual cycle time of phase4
Get Workflow Surmmary Historical Data
Input Parameters:
BP name
Workflow name
Output Parameters:
Average completion time of a workflow
Best completion time of a workflow
Worst completion time of a workflow
Average cycle time for the customer request of a work-
flow
Best cycle time for the customer request of a workflow
Worst cycle time for the customer request of a workflow
Average cycle time for the performer response of a
workflow
Best cycle time for the performer response of a workflow
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Worst cycle time for the performer response of a work-
flow
Average cycle time for the performer completion of a

workflow

Best cycle time for the performer completion of a work-
flow

Worst cycle time for the performer completion of a
workflow

Average cycle time for the customer declare-satistaction
of a workflow

Best cycle time for the customer declare-satisfaction of a
workilow

Worst cycle time for the customer declare-satisfaction of
the workflow

Total number of instances of a workflow

Number of work{low instances which were delayed

Average delay of delayed workflow instances

Maximum delay of the workflow

Number of workllow instances which were canceled

Number of workflow instances which were revoked

Number of workflow instances which were declined

Number of workflow instances with customer requesl
phase delaved

Average delay in customer request phase

Maximum delay in customer request phase

Number of workflow instances with performer response
phasc dclayed

Average delay in performer response phase

Maximum delay in performer response phase

Number of workflow instances with performer comple-
tion phase delayed

Average delay in performer completion phase

Maximum delay in performer completion phase

Number of workllow instances with customer declare-
satisfaction phase delayed

Average delay in customer declare-satisfaction phase

Maximum delay in customer declare-satisfaction phase

Get Acts Taken in 2 Workflow instance
Input Parameters:

BP instance id

Workflow instance id
Output Parameters:

The following details of acts taken:

Act Taken

Identity who took the act
When the act was registered
Complete by time of the act
Respond by time of the act
When the act was performed

Get BP Names of a BP Collection
Input Parameters:

Selection criteria based on (refer BP Collection query
dialog box in section 6.3.1):

BP Name
Customer, performer and observer organizational roles
Customer, performer and observer default identities
Check primary/all workflow(s) tlag
Include all/latest version(s) flag
Output Paramelers:
The following details of selected BPs:
BP Name
BP Version
BP Owner
BP Administrator
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Primary Workflow Name Authorization Maintenance
Get BP Instance ids of a BP Object

Input Paramcters:

BP name

Selection criteria based on (refer BP Instance Selection
dialog box in section 6.3.5):

From and To Dates

Customer, performer, observer identitics

Check primary/all workflow(s) flag

Include exceptions{Delay/Cancel/Revoke/Decling/

Normal) flag
Output Parameters:

Array of BP instance ids.

C. WORKFLOW SERVER MANAGER (WSM)

The following is a description of the workflow server
manager (WSM) component of the workflow system. The
WSM uses the workflow APIs to implement the [unctions
and services it provides to users. The WSM is a component
of the workflow system that provides a user interface for
specific services of the workllow server such as:

Server Management

Authorization Maintenance

Business Process Maintenance

Workflow Maintenance

STF Processor Maintenance

Configuration

Transaction Log Maintenance

Business Process Scheduling and Organizational Calen-

dar

‘Through the use of the WSM, a user sclects the scheduling
function which provides the user interface to specify the
recurrent scheduling of business processes as well as the
specification of the organizational calendar as specified by
the schedule manager.

Workflow Server Manager classes

The following is a description of the WSM classes with
their attributes and methods.
Server Management
Server

This class handles server management activities, such as
server startup, shutdown, etc. Startup establishes a workflow
server session with the underlying database server and starts
up transaction manager activities.

Attributes

IpszServerlD string

Methods

AWSStartServer The method starts the
server operalions by
opening a session with
the underlying database
server and starts
Transaction Manager
operations,

AWSSlopServer The method notifies all

active users about the
shutdown, disconnects
from database server,
and shuts down the
Transaction Manager
operations.
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This class provides methods te creale objects.

Allributes
Objeetld rcf(BP) or ref(WF)
eObjectType objecttype

Fnumerations of Ohjecls are
Business Processes
Workflows

Authorization
This class provides methods to grant/revoke authorilies to
users (o act on objects.

Altributes
[DENUser ref (NRDFIdentity)
Objectld ref(Object)
eAction actions
Enumeratiens for Actions
are
Create
Delete
Modify
Instanliate
View
b(rantOption bool
Methods
AWSGrant The method grants

authority to a user to
make the specified act on
the specified object.
AWSRevoke The method revokes &
previcusly granted
authority form the user.
AWSInglire The method is used to
inquire whether user has
authority to make
specified act on the
specified object.

Business Process Maintenance
BPMaint

This class provides methods to maintain business pro-
cesses in definitions and transactions databases. It provides
methods for archiving all completed business processes.

Methods
AWSAbortBP ‘The method abors a BP
instance.
AWSDcleteBP The method deletes the

specified BP instance
from the transaction
dntabase.

AWSSuspendBP The method suspends the
operations of a BP
Instance temporatily.

AWSResumeBP The method resumes a BP
instance previously
suspended.

AWS ArchiveBP The method archives a BP
Instance or all completed
BPs,

AWSListAvailBPs The method lists all BPs
available in definitions
database,
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-continued -continued
wMethods Ipsz] ogFileName string
IpszLogFilcPath string
AWSListActiveBPs The method lists all BPs 5 Methods
active in transactions
databasc. AWSSetConfiguration The methed set the
AWSDeleteBPDefinition ‘The method deletes a BP configuration parameters
definition from Lo specified valve.
definitions database. AWSGctConfiguration The method retricves
10 configuration parameters

Workflow Mainienance
WFMaint

This class handles housekeeping of workflows in a busi-

Ness process.

Methods
AWSListActiveWF The method lists all 20
active workflows for a
BP instance.
STF Processor Maintenance
STFProcessor 25
This class handles registration and deregistration of STF
Processors in Names and Routing database.
30
Methods
AWSRegister The method regislers an
STT Processor in Names
and Routing database.
AWSDeregister The method deregisters
e 25
an STF Processor from
Names and Routing
database.
Database Management
DBMgmi 4
This c¢lass handles various database management
functions, such as checking a particular workllow server
database for integrity, reindexing the database, and reorga-
nizing the databasc.
45
Methods
AWSCheck The method checks the 50
database for consistency
and coherency.
AWSIndex The method reindexes the
database.
AWSReorganize "lhe method recsganizes
the database.
55
Configuration
Config
This class provides methods to sel and inquire various
configurable parameters. 50
Attribules
iMaxOpenBps int 65
IpszVersion string

from the file.

Transaction Log Maintenance
Transl.og

This class provides methods to maintain transaction log.
The workllow processor uses this method to write all
changes in the workflow status 1o the log.

Methods
AWSWriteToLog The methed writes the
specified string to the
transaction log.
We claim:

1. A computer system for managing a plurality of business
processes, each business process having a business process
definition with a plurality of linked workflows, each work-
flow having a corresponding workflow definition, said work-
fow definition representing commitments that a user having
a predetermined role makes and completes to satisfy a
customer of the workflow comprising:

a) workflow server means for providing services 10 work-
flow enabled applications that allow users to act taking
one of a plurality of available acts defined in one of said
business processes, said workflow server means includ-
ing a transaction manager providing for each of said
business processes:

transaction services for
1. receiving instructions to initiate and initiating work-

flows of said business processes;

2. taking actions in said workflow initiated business
PTOCESSCS;

3. updating and maintaining workflow status after each
act is laken in each of said initiated workflows of said
business process and keeping track of pending work-
flow activities, wherein said taken act is one of an act
of a user and an act automatically taken by the
transaction manager based on said business process
definition and said workflow definition of a prede-
termined one of said workflows of said business
process, wherein said workflow status represents all
acts thal are pending for said user having a prede-
termined role in said initiated workflow;

4. making available to said workflow enabled applica-
tions available business processes that a predeter-
mined one of said workflow enabled applications can
initiate and specifying available acts that a user of
said predetermined workflow enabled application
can take in each of the initiated workflows of each of
the available husiness processes;

b) database means for storing records of business process
Iransactions.

2. The system defined by claim 1 wherein said database

means is for storing records of the date and time when a
business process must be initiated.
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3. The system defined by claim 1 wherein said database
means is for storing configuration information used by the
workflow server means,

4. The system defined by claim 1 wherein said databasc
means is for storing notifications to be sent to nsers that
interact with the workflow system through a standard trans-
action format processor interface.

5. The system defined by claim 1 further comprising
application program interface means for providing an inter-
face to the server means to enable workflow cnabled appli-
cations to obtain access to the services provided by the
SErver means.

6. The system defined by claim 1 wherein said workflow
server means provides transaction services for binding appli-
cation specific data to a workflow transaction.

7. The system defined by claim 1 wherein said business
process includes a plurality of workflows with worktlow
links coupling predetermined ones of said plurality of work-
flows and said workflow server means provides definitions
services for defining elements of a business process, its
workflows and workflow links.

8. The system defined by claim 1 wherein said workflow
server means provides definitions services for defining strue-
tures for the workflows of a business process.

9. The system defined by claim 1 wherein said worklow

server means provides names and routing services for defin- ,

ing roles, defining assignments, defining identities and
defining the assignment of identities to roles.

10. The system defined by claim 1 whercin said workfiow
server means provides configuration services for defining a
network configuration of the workflow system, the version
of the server means, registering standard transaction format
processors, defining users and roles, specifying a log data-
base and a level of logging required.

11. The system defined by claim 1 wherein said workflow
server means provides scheduling services for allowing an
autherized user to create, modify and delete records of
scheduled business processes.

12. The system defined by claim 1 further comprising
means for updating the workflow server databases as an
interface to the server means to enable workflow enabled
applications to obtain access to services provided by the
server means.

13. The system defined by claim 1 wherein a predeter-
mined workflow script is executed when at least one of 1) an
act is taken by an individual; ii) an act is taken by the system;
and iii) a workflow entering a predetermined state occurs,

said predetermined workflow script being part of said

business process definition.

14. A computer system for managing business processes,
each business process including a plurality of linked
workflows, by providing services that allow designers to
analyze and design business processes and applications
comprising:

a) workflow server means for providing:

1) definitions services for:

1. defining elements of a business process, its work-
flows and workflow links;

2. defining structures for the workflows of the business
process;

ii) names and routing services for:

1. defining at least two roles associated with each of the
workflows;
2. defining identities associated with said detined roles;

b) database means for storing records of:

i) definitions of an organization, business processes of the

organization, workflows of the business processes, said
roles and acts associated with the workflows;
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ii) the defined roles and defined identities within an
organization utilizing the workflow system.

15. A computer system for managing business processes,
cach business process including a plurality of linked
workflows, comprising:

a) workflow server means for providing services to work-
flow enabled applications that allow users to act and
participate in said business processes, said workflow
server means including a transaction manager, said
transaction manager providing:

transaction services for
1. recciving requests for new workflows and initiating

the requested new workflows;

2. taking actions in workflows initiated by said trans-
action services of said workflow server means,

3. updating and maintaining workflow status after each
act of a user is taken in a predetermined ome of said
initiated workflows and keeping track of pending
workflow activities;

4. making available to said workflow enabled applica-
tions available business processes that a predeter-
mined one of said workflow cnabled applications can
initiate;

b) database means for storing records of:

i) definilions of an organization, business processes ol the
organization, workflows of the business processes,
roles and acts associated with the workflows, said
workflow definitions representing commitments that
users having predetermined roles make and complete to
satis{ly customers of the workflows,

i1} workflow transactions;

iil) the defined roles and defined identities of customers,
performers and observers utilizing the workflow sys-
fem.

16. The system defined by claim 15 wherein said database

means is further for storing records of incompletions.

17. A computer implemented method for managing a
plurality of business processes, cach business process hav-
ing a business process definition with a plurality of linked
workflows, each workflow having a corresponding work-
flow definition, said workflow definition representing com-
mitments that a user having a predetermined role makes and
completes to satisfy a customer of the workflow, said
method comprising the steps of:

a) providing services to workflow enabled applications
that allow users to act taking one of a plurality of
available acts defined in one of said business processes,
said workflow server means including a transaction
manager providing for cach of said business processes
transaction services for
1. receiving instructions to initiate and initiating work-

flows of said business processes;

2. taking actions in said workflow initiated business
processes;

3. updating and maintaining workflow status after each
act is taken in each of said initiated worklows of said
business process and keeping track of pending work-
flow activities, wherein said taken act is one of an act
of a user and an acl automatically taken by the
transaction manager based on said business process
definition and said workflow definition of a prede-
termined one of said workflows of said business
process, wherein said workflow status represents all
acts that are pending for said user having a prede-
termined role in said initiated workflow;

4. making available 10 said workflow enabled applica-
tions available business processes that a predeter-
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mined one of said workflow enabled applications can 2. sending instructions 1o said transaction manager fo
ini_liate and specifying available acls that a user of initiate said determined business processes.
said predetermined workflow enabled application 19. The system defined by claim 1 further comprising a

can take in each of the initiated workflows of each of
the available business processes;
b) storing records of business process fransactions.
18. The system defined by claim 1 further comprising a
schedule manager providing schedule services for 2. sending said notifications.
1. determining which business processes are due 1o be
initiated; LA L A

follow-up manager providing follow-up services for:

1. determining when follow-up or reminder notifications
are to be scnt to a user,



