
to interpret and initiate acts. It comprises a number of inter-
acting components:

a) Definitions Database
This database describes the workflow of the organization,
The definitions include several basic structures. The core is
the set of loop types and act names, with associated forms
For example, the loop type “Manage candidate review”
would have an associated form as shown in Figure 4, artci an
“accept candidate” act as one of its ways of reaching com-
pletion. The definitions database also specifies the Iink.ing
relationships connecting the different loops, and the actions

to be taken automatically by the agent processor.

The linking relationships are used to generate the appropri-
ate sets of “next actions” for each participant as the work-
flow proceeds, and for automation. They can be of several
kindx

1. Subordinate workflow loops:
In order to complete a part of one workflow it is necesmry
to initiate and complete a subsidiary one. For example, in
order to do the review it is necessary to schedule interviews.

2. Independent triggered workflow loops:
An action in one workflow triggers the initiation of an-
other, which proceeds independently. For example, in a
sales workflow the selling of an item from stock may trig-
ger reordering, but the reordering is not a part of completing
the sale that triggered it.

3. Resolving workflow loops:
The decision as to which action to take in one workflow re-
quires the initiation and completion of another workflow.
For example, a credit approval must be received before
accepting or rejecting an order.

In each of these cases, there maybe several triggered lC)OPS
of a given kind instead of just one, with concurrency rela-
tionships among them. In the candidate review example all
workflow loops for interviews are started in parallel at the
moment the agreement is reached in the main loop. The
definition of the process indicates that the performance
phase of the main loop is completed once all the interview
loops are complete.

b) Transactions Database.
This database contains the history of completed workflow
loops and workflows-in-progress. It is accessed both for
carrying out transactions and for providing status reports
and overviews.

c) Workflow Language Interpreter
The Workflow Language Interpreter receives service requests
from STF Processors in the form of workflow language
constructs: workflow declarations, workflow actions, and
requests for workflow management services. It instructs the
workflow processor to calculate workflow states and next
actions based on specified criteria (such as the current state
of the workflow and the role of the person taking an
action), It takes actions and makes reports based on the cal-

culations of the workflow processor and the logic of the
workflow definitions.

d) Workflow Processor
The workflow processor generates and manages transaction
records in the transactions database, which keep track of the
current state and history of the workflow, organized accord-
ing to the component loops and associated completion
times.

e) Agent Processor
The agent processor maintains a queue of events and times

to trigger workflow actions that have been specified in the
definition. We have taken the approach of incremental
automation, initially assuming human action at each point,
and then introducing a program-determined action at any
point where rules can be effectively specified. Agent code
is written in the workflow definition language and initiated
on the basis of the workflow type and act that triggers it. It
can take actions both within the workflow structure
(making acts and initiating new workflows) and in other
functions (printing reports, sending email messages, rttn-
ning other applications, etc.).

There are three ways in which agents are triggered

1. Triggering act.
For example, a cancellation in a particular workflow
initiates a request to a manager to deal with problems
caused by cancellation.

2. Status changes in a workflow.
For example, a workflow moving to the state “completed”
may trigger actions to cancel all of the subsidiary work-
flows in progress, whether or not the termination resulttxl
from a cancellation, success, failure, etc.

3. Incompletion times.
For example, a follow-up request to a performer may be ini-
tiated when the time for completion of a loop has been
reached without a declaration of completion.

Design Workstation
The design workstation is a separate application that is used
to generate, modify, and maintain the definitions. We have
developed a graphical notation for high-level workflow
maps, and have implemented interactive structured drawing
tools for creating and manipulating those maps, which can
used for business process redesign, both with and without
workflow management system development.

CONCLUSIONS
The approach and architecture described here have been de-
veloped in a number of prototypes and products. In addition
to the development of computer support systems, the
theory and analysis methodology has been used as the basis
for consulting about redesign of business processes in a
number of organizations (For a general discussion of busi-
ness process redesign, see [5] [6], Kukla [8] describes a case
study in a chemical plant, using earlier versions of our
approach).
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Our experience has demonstrated the effectiveness of busi-
ness process redesign and computer support based on an
ActionWorkflow analysis. The theory provides a starting
point that is very different from conventional approaches to
workflow. When an analyst first asks people in an

organization “What is the work here?,” the natural response
is to start looking at the forms and procedures. We
explicitly reject this, ignoring the forms and asking “What
are you actually doing?” Without the action workflow
structure, this question might seem meaningless, but with
it there is a specific direction to move. Who are the

customers and performers? What are the conditions of
satisfaction in each loop? How is each of the four stages is
carried out? How are the loops related to one another?

This questioning leads to identifying those places where
gaps and confusions lead to incomplete workflows, misun-
derstanding of results, and ineffective information flow.
This can then lead to new forms and procedures, rather than
simply automating the old ones. Traditional methods have
been production-centered, focusing on efficiency (as
measured in standard output for input) and control. Our
approach is satisfaction-centered, with a central focus on
commitments, conditions of satisfaction, and timely
completion.

In a significant way, this new methodology corresponds to
the shift of concerns in business as we move into the 90s.
Guiding concerns of productivity and efficiency have been
replaced with others, such as quality (how are conditions of
satisfaction set, met, and declared by customers; respon-
siveness (how are cycle times related to the completion of
the structure of loops and how can they be systematically
reduced); and customization (how can secondary loops be
designed and managed to effectively tailor conditions of sat-
isfaction in the main loops).

Our current efforts are to provide a general platform for
action workflow management, which can be incorporated
into existing information systems in an incremental way,
providing the basis for new understanding of the business
processes, and facilitating business process design on a
larger enterprise-wide scope. Our goal is to open up the
potential to radically improve the functioning of the
workflow-enabled organization.
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