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Support Case-Based Work
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Abstract — A rule-based prototype is proposed as an alternative to
traditional workflow applications for case-based business processes,
where a “case” is a collection of documents representing the
relationship between a business and a customer in support of critical
business decisions. This project is based on ethnographic studies of
office work where we have observed the organization of complex
processes as cases in a variety of settings. Cases reflect the language
used by office workers and provide a very common metaphor for
organization of information. The information content in a case is
diversely represented and largely unstructured, making it a challenge
for electronic processing by conventional data processing systems. To
address these issues, we have developed a prototype system called
CaseFlow that uses a rule-based workflow engine and organizes
information around the concept of a case.

Index Term — Ethnography, Work Practice, Cases, Rule-based,
Workflow, DocuShare

INTRODUCTION

his paper describes a rule-based prototype that offers

some interesting advantages over many current
workflow systems for certain kinds of case-based work.
Called “CaseFlow”, the core idea shifts the focus from the
“process” to the “case”. Case-based work is quite common
in many governmental, educational, contractual, legal, and
medical contexts. Within an organization, a case is an
information classification concept, used to inform one or
more important decisions. Cases seem a more natural
description for certain kinds of workflow work than
sequences, flowcharts, or process graphs. Case workers
have a good understanding of their own role and perhaps
adjacent roles, but seldom of the whole system.

Our primary objective is to develop a flexible approach to
case-oriented processing that is easy to understand and use,
while still accommodating the many exceptions and
variations that occur in the real world. Our tests for ease of
use are quite simple: can a customer create and maintain
their business rules with little or no professional IT
assistance? Does use of the system facilitate rather than
hinder business processes, faithfully enforce policy, adapt
easily to changing business environments, and build on the
documents and information that the customer already uses?

Our preferred method is to work as a cross-disciplinary
team with collaboration between ethnographers, software
developers, and a business that organizes some aspects of
their work around cases.

We employ a combination of generally well-known
technologies that in the aggregate create an interesting
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solution.

The next section describes our work practice methods
through which we study customer work practices, inform
software system development, and evaluate the
effectiveness of the developed systems. Following that, we
describe some of the limitations of the current state of the art
in workflow systems and the technologies used to overcome
some of these workflow limitations. A later section
describes the prototype system as developed. We continue
to find opportunities for further research as well as different
business contexts for application of the system.

WORK PRACTICE METHODS AND OBSERVATIONS

It is part of our design practice to inform and guide
technology and research efforts based on studies of real
business work. We do this by conducting ethnographic
studies of customer work place contexts in order to
understand their current work practices, identify issues with
those practices, and discover opportunities for solutions and
technologies that will support their work. Originating in the
social sciences, ethnographic methods were originally used
to study cultures. In recent years ethnographic methods
have been applied to study work activities in business
contexts to inform product, services and systems
development [8], [9], [10], [12], [13]. Figure 1 illustrates of
the work practice methodology in use in our organization.
Ethnographers conduct open-ended interviews and
observations of people as they perform their everyday work
activities in order to develop in-depth understandings of
what it takes to accomplish the work. These understandings
are used to help guide and inform the development of
technologies that will fit in with and support current
organizational practices. Our research has focused on the
study of business contexts to characterize work practices in
office environments.

Through recent ethnographic studies of key business
processes and their associated document lifecycles we’ve
observed that some business processes are organized and
managed as cases. Case-based processes can be
characterized as a collection of documents pertaining to an
individual customer, organized and maintained by a
business (or agency or organization), which constitutes the
basis for governing the relationship between the customer
and business. Each of the documents in a case is associated
with a set of pre-defined procedures that involve multiple
people or groups, perhaps including people external to the
organization, and has specified handoffs from one stage to
the next.

Cases form an effective model to support particular kinds
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Figure 1: Work Practice Methodologv

of business transactions. Some interactions between
customer and business are handled immediately, and with
little or no state or case history. Consider the example of a
cash purchase in a store: such interactions are often well
supported by a transactional database system, wherein
workflow can be implemented through reports and queries.
These interactions are often serialized, where the business
concludes an interaction with one individual before moving
on to the next. (Hence the dreaded “price check”). There is
often little room for negotiation or interpretation; the price
is this, the customer has or does not have the required
payment, so the transaction is completed or dropped.
Transactional systems effectively automate a large number
of these workflows already. These systems impose rigid
rules by design, at the expense of flexibility and
changeability in the system. Exceptions to the automated
process, while necessary, are more complex.

In contrast, we will focus on cases that represent an
on-going relationship between customer and business,
where information is represented by a variety of documents
which are characterized by largely manual processes in
which agents of the business must acquire the needed
information from the documents and make decisions in
accordance with the business policies. Such cases introduce
several problems that must be addressed for a workflow
system to provide effective automation.

Examples of case organized work include:

e mortgage applications and lending decisions
e legal cases/contract development

e patent applications

e trial preparations

e crime and accident investigations

e insurance claims

e medical records
e government assistance applications,

It is evident that cases can constitute an interface between
multiple parties who each handle portions of the
information.

We will examine one of these examples, the mortgage
application process, in more detail. The process involves
the collection of information in several documents, all of
which are assembled and used to make a decision about
whether or not to grant a mortgage. Submission of a
mortgage application triggers the initiation of a mortgage
case for an applicant to a financial institution. This in turn
triggers a series of workflows aimed at collecting
appropriate information about the applicant’s financial
history and status in order to assess the risk of loaning funds.
In the situations we’ve observed, these workflows are
primarily manual activities, dependent on various people in
the lending organization, as well as the customer, requesting
information, from previous employers, credit bureaus,
landlords, and letters of reference, etc. to complete the
customer’s financial profile. There is often a master
document or checklist kept in the case file that is used to
check the status of each required form of documentation.
This enables the various people working on the case to
check the case status and provide new updates as they
become available. The checklist is also a prompt to
follow-up on information that has not been received. One
issue associated with the paper-based case file is that it is
not easily shared simultaneously among the various people
working on the case. And although some institutions are
migrating to electronic mortgage processing, this is not
uniform across the industry. Paper documents are still part
of the application process.

Another example of case-based workflows is embodied
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in the creation of legal contracts. In one study we observed
the contract development process between a corporation
and vendors supplying services to the corporation. This
work includes several iterations and exchanges of contracts,
often shared and communicated via email and phone
conversations. The attorneys made extensive use of email

as a personal repository/archiving system for these contracts.

The use of email to store/archive and organize work has
been noted in other studies ([14], [11]

DESIGN PRINCIPLES

Our studies of office work highlight an opportunity to
explore the application of automated tools to support
activities in the context of case-based processes. In order to
develop a prototype technology to support case-based work,
several design principles need to be considered. The
technology must:

o Make it easy for those using the system to access,
navigate and use the data and workflow

e Support the use of unstructured (human readable) data
and information in documents that are integral to the
work

e Present multiple views and access to the data across
concurrent cases (overview) and within cases (detailed
view)

e Enable multiple users to access workflows and data
simultaneously.

e Enable user control, flexibility and the ability to modify
workflows to accommodate exceptions and changes to
improve the workflow

o Build on existing workflow tools and metaphors already
in use, such as email and enabling use of electronic forms
similar to paper-based forms already in use, expand

e Support blend of manual and automated tasks as needed
within specific workflows.

e Insure the case keeps progressing by prompting and
reminding users as critical dates approach.

Challenges Characterizing Case-based Work

From a technical perspective, a case is a collection of
information; in practice this information arrives
unpredictably, is unstructured, incomplete, fraught with
exceptions, concurrent with many other cases, and directed
toward human rather than machine processing. These and
related characteristics can make application of traditional
workflows to cases challenging.

We will use the term “workflow” to characterize many
popular and readily available systems that use a graph or
flowchart to indicate the processing paths for a business.
Often these systems support a graphical interface through
which the designer can drag and drop various predefined
processing elements and draw interconnecting lines to
indicate flow of control. Several systems further use the
graphical view to indicate the status of a particular case by

highlighting a node in the graph to represent state, and some
can aggregate all workflows together on a graph to indicate
processing backlogs. While constituting a fairly intuitive
interface for the designer, especially in the rare case where a
process is documented similarly, these workflow graphs are
somewhat inflexible at handling alternative sequences of
events, exceptions, and changes that tend to have
widespread implications.

Representing business rules as code, or even flowcharts
or graphs, is often too difficult for office workers who are
primarily focused on getting their work done. This
representation also requires a very complete knowledge of
all related business processes, and tends to focus attention
on the “normal” (unexceptional) case. When exceptions are
considered, they often impact a substantial area of the code
or graph, making them both more difficult to represent and
more likely to disrupt something else.

“Embedding business rules in applications compromises
the versatility of the application and consequently the
business process that it supports. Embedding obscures the
semantics of the rules. Embedding creates unwanted
co-dependencies  with  procedures and  reduces
independence between rules. Embedding makes rule
changes much more difficult.” [1]

Cases are concurrent.

The on-going nature of relationships between businesses
and their customers imposes a high degree of concurrency
on the business processes. The business is typically
involved with many customers at once, with their cases in
various states of completion. New customers and new
information for existing cases arrive concurrently via
various media. The business must process the information
in a timely manner, and communicate its decisions back to
the customers. Using computers to monitor the status of
cases and prompt people to provide needed information can
be very helpful; businesses are often dealing with more
cases concurrently that can be individually remembered and
sometimes cases stall unnecessarily due to interruptions by
other cases.

When a sequential flow chart or workflow sequence is
imposed on this information several problems can occur:
information that arrives before it is needed in the sequence
may be lost and require additional work and delay for
re-submission, or may lead to the assumption that the case is
more advanced than merited due to missing information, or
sequences may have to be expanded to anticipate all arrival
sequences.

Workflow understanding is distributed.

Business responsibilities are often distributed over many
people working in several different roles. This introduces
communication challenges when case decisions must be
based on the input from several people. While people
serving particular roles are usually quite specific about the
work that they do, few are aware of all of the roles of all of
the people involved in the aggregate decision. This requires
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that developers perform “knowledge engineering” activities
through which information from many people is collected
and integrated to form an accurate overall understanding of
the business processes. As new knowledge is required, the
draft workflow must be modified to accommodate new
exceptions and processing. In a conventional workflow this
can sometimes have wide ranging implications.
Exceptions are normal.

Businesses operate in a very complex environment,
exposed to many factors which they cannot control, even
more as businesses outsource more services. People can
take vacation days, make mistakes, or change their minds.
An effective workflow system must accommodate countless
exceptions easily, or potential productivity benefits will be
lost trying to use an inflexible system. For example, a
vacation by a decision maker may stall progress in a
conventional workflow system even though a higher
authority is willing to override the normal sequence.
Resuming progress often requires specialized intervention
that is rarely used and hence difficult to remember.

Information is unstructured.

Information is represented in many forms, not all of
which are electronic. Even among electronic
representations, consistent annotations (such as those based
on XML schemas) are just beginning to emerge, and
information exchange between electronic forms is still often
a manual process. An effective workflow system must
facilitate the collection and conversion of information to a
form by which the case decisions can be made, often by
incorporating manual processes with automated ones.
Information is often manually extracted, filtering out
irrelevant portions, and used in formulating decisions about
the case. Unstructured information may not fit well into a
database because of differences in ordering, description,
units of measure, and many other factors. These documents
were generally designed for human consumption, relying on
an intelligent reader to interpret the necessary information.
Machine understanding techniques are making some
promising advances but were felt to be too immature during
our prototype development. We provide an interface
through which users extract information from an
unstructured document and provide it in a format that
facilitates automated processing. We store this as metadata
for a document.

Workflow systems become particularly problematic
when a mistake is made in manual extraction; how does one
determine the state to which the workflow must be rolled
back, particularly if subsequent work has been completed?
The workflow may not even have a suitable rollback state.

Change is constant.

Since the business environment is very dynamic, change
is a constant. While some changes are easily accommodated
by perhaps adding a step in the correct workflow sequence,
other changes can cut across the workflow with broad
implications. Consider a policy change that requires all

approvals be digitally signed; virtually every approval in the
workflow graph would require modification. The role of the
CaseFlow system is to automate the collection and
organization of the information to facilitate the decision
makers.

Rule-based Processing has advantages for case management.

In a rule-based system, processing is controlled by a set
of rules, each of which specifies a set of conditions for
which the rule applies and a set of actions which are to be
taken when the conditions are met. Processing is achieved
by choosing one or more rules that apply to a given initial
condition and then executing the actions of the selected
rules, which may change the initial condition and then
recursively permit selection and execution of additional
rules. There are many schemes for efficient selection and
execution of rules that have similar semantics described in
the artificial intelligence literature. Broadly speaking, these
schemes fall into “forward-chaining” and
“backward-chaining” categories. In forward-chaining we
attempt to execute all rules that apply to a condition until no
additional rules match the modified condition. In backward
chaining we attempt to find a sequence of rules that, when
applied to the initial condition, result in a desired specified
goal state. Both approaches can be used efficiently, and
some systems use both together. At present we are using a
forward chaining approach, where the information in a case
triggers execution of rules that interact with users or adds
information to that same case.

In using rules we seek to be highly declarative: each rule
should be entirely self-contained and represent a
relationship that is true in all situations that meet the rule’s
conditions. Rules written this way are largely independent
of each other, and hence have a significant modularity
advantage in that they may be defined and executed
independently. The rule author’s focus is on defining a truth
relationship where the actions are always required when the
rule’s conditions are satisfied. Hence, the conditions of a
rule completely define its applicability; there is no
additional “context” information that must hold for a rule to
be fired. This property allows rules to be changed
independently of each other without the concern that the
change will cause unintended consequences in other parts of
the system.

In contrast, programs, flowcharts, and workflow graphs
rely heavily on context represented as a position in the
program or a location in the graph. This dependency is
anti-modular and spreads the impact of any change made to
the graph. The designer is responsible for the impact of any
change on all portions which are dependent on the context
in which the change is made, frequently without any explicit
indication of the elements that are dependent. However,
context can reduce the number of conditions evaluated. [1]
observes this may be a legacy from an era of limited and
precious computer resources rather than today’s largely idle
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processors.

Another advantage of rule independence is that rules
handle exceptions gracefully; either inherently or simply by
adding a new rule that handles the exception. Consider the
following example comparing a traditional workflow with a
rule-based one: Steve wants to purchase some software that
is expensive, so he needs to get second level management
approval from Chris before he can place the order.
Normally, Steve sends his request to his manager, Anna,
who decides whether to forward it to Chris. But Anna is on
vacation for two weeks and Steve is anxious to get the
software soon, so he talks to Chris and gets his approval. In
a simplistic workflow application the request would stall at
Anna’s approval level until she returned and made her
decision. To override this Chris would have to manually
intervene and emulate Anna’s approval. In the rule based
scenario, one rule would represent that “if Chris approves
Steve’s request, and Chris is Steve’s second level manager,
then Steve may place the order”. Hence, Chris’s approval is
sufficient without emulating Anna’s decision. This also
leaves a more accurate record of the approval.

Rules seem to relate well with workers. Often we find
that individual workers can describe what they do in
accurate detail, and can be prompted to describe exceptions
when we ask “what-if” questions, but do not understand the
entire process in detail. Once again, rules facilitate
capturing each worker’s understanding somewhat
independently, rather than having to build up a more
elaborate integrated view of the entire process.

Rules handle concurrency well. The information needed
for a case decision tends to arrive in an arbitrary order.
Since rules are triggered when their condition is satisfied, it
is sufficient to simply specify the multiple information
items needed as a conjunction. In contrast, traditional
workflows grow dramatically when trying to capture
arbitrary order of arrival, since a distinct branch is needed
for each possible order, along with appropriate “fork” and
“join” operations.

Rule based systems are potentially of exponential
computational complexity; however for the modest number
of rules and conditions that we anticipate in most business
process workflows we do not expect to experience lengthy
computation times.

Other examples offering rule-based workflow solutions,
some with case concepts are found in [1], [3], [5], [6], [7]

DESCRIPTION OF THE PROTOTYPE CASEFLOW SYSTEM

We developed a working prototype of the CaseFlow
framework to explore the possibilities of rule-based
workflow. We then developed a prototype around the
concept of mortgage application processing on the
framework, for which we had work practice study data. The
prototype application is not complete as we have not
implemented all of the steps in the process. However, we

have implemented enough to understand the advantages of a
rules based approach.

Technologies Used in Prototype

The prototype framework was developed using Xerox’
DocuShare document management system as the repository.
A simple rule processing engine was developed using Java.
The rules and data are represented using XML, and the
XML is converted to HTML for viewing by the users.

DocuShare

DocuShare from Xerox is an easy to use document
management system that is readily extended into new
capabilities. We have used it as a basis to develop specific
applications for NASA, DOD, and other government
agencies, as well as commercial and educational
organizations. We believe that it forms a sound platform for
representation of cases and rule-based workflow.

We built our CaseFlow example by exploiting a number
of DocuShare’s features: out of the box DocuShare is
capable of representing a rich variety of documents as well
as meta-data about the documents, such as their source and
privileges for access and change. DocuShare may be
extended by adding new object types and relationships
between objects, and is capable of representing ontologies.
DocuShare provides a robust and flexible security
mechanism. In addition to its web-based interface, an email
interface is provided. Internally, DocuShare is capable of
delivering events to the CaseFlow framework when any
change to the repository occurs. While other repositories
could clearly be used, the rich features of DocuShare saved
us a considerable amount of time in implementing
CaseFlow.

XML / XPath

XML constitutes a flexible syntax for representing many
kinds of information, and together with a schema or
data-type-definition, constitutes a language that may easily
represent domain specific (or vertical application specific)
information. XPath is a query language that can select some
elements of an XML document matching context (the
element path) and/or content (text contained in elements).
XPath can also represent arbitrary logical combinations of
XPath queries, and thus is capable of representing the
condition portion of a rule. XML is also suitable as a
language for representing the actions of rules where such
actions include modifying the contents or metadata of a case,
interacting with information workers or clients, or initiating
a conventional workflow.

Use of XPath does not require a schema or DTD, so we
have not imposed such a requirement in CaseFlow. While
this maximizes the flexibility for representing case
information, rule authors must be aware of the expected
representation and must take into account any variances.

Email Forms/XForms

Since many aspects of case work involve collecting

information from people who are the subjects, managers, or
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decision makers related to the case, we have made form
processing an integral part of the case processing. Rules
may

documents and metadata are exposed to the rules engine as
an XML document. The condition portion of each rule,
expressed as an XPath query, is evaluated against the XML

From; xavakw@xeroxlabs,com
To: Doe, John

Ce:

Subject:  Mew Morbgage Application

DocuShare® CaseFlow
[ [
New Mortgage Case

E ubmitting rr

Sent: Thu 7/6{2006 10:14 &AM

the new Mortgage case or View the Current

view of the documents and metadata. Those
rules for which the XPath expression returns a
Boolean true value, the designated rule actions
are performed.

Prototype Architecture

The prototype was constructed using the Java
programming language and XML for data
exchange between the interacting systems.

e g n
Workloads of the Underwriters.

User-17; underwriter2
User-16: uncervritert

Select Underwriter

Closing Date {(mm/dd/fyyyy)
W2 Required " True " False
1099-DI¥ Required " True " False

1099-INT Required T True  False

Submit Form

This architecture is both robust and simple. The
largest gap in the current development is a
smart user interface permitting users to easily
define and edit the rules for a case application.
Cases as Collections

The object model within DocuShare is
extensible. Any of the basic object types in the
system can be sub-classed, in the traditional
Object Oriented Programming model, into a
more specific object and can have specific
meta-data associated with it. DocuShare uses

v

©2006 Xerox Corp. All rights reserved.

Figure 2: Email Screen Capture

trigger delivery of suitable forms to any of the case
participants, and receipt of an electronic form can trigger
additional rules.

From our work practice studies we find that email plays
an important role in many information workers’ daily
routine. To accommodate this we permit delivery of a form
within an email message (using HTML), which is submitted
back to the CaseFlow system by emailing the result to the
DocuShare server. This permits the worker to resolve the
issue quickly and conveniently without the requirement to
be online, access a web site, or cut and paste information,
etc. Offline access was an important consideration in
several of the scenarios we studied; email-based forms
allowed us to address this need.

DocuShare’s email interface permits use of certificates to
achieve a high degree of security for email messages
through encryption, and a similarly high degree of
confidence in authentication through digital signatures.

XForms is a technology that extends HTML forms by
separating the model from the visual representation and
providing for constraint evaluation at the form client. In the
future we intend to employ this in our forms, but it is not yet
sufficiently deployed in web browsers and email programs.

Rules Engine

A simple rules engine for our prototype was
implemented in Java. This engine evaluates the rules in the
sequence they are listed in the rules definition file. This
simple rules engine was robust enough for our prototyping
efforts; however, in a production environment a more
complete/commercial engine might be desirable. The

the concept of collections for grouping together
different objects within the repository. We
created a specific collection subtype called a case. This was
a natural extension of what we saw in fieldwork, where
workers have paper files associated with each case. The
case subtype supports additional metadata for the
case-based processing. Subtypes of “case” can be defined in
turn, with additional metadata specific to mortgages,
insurance claims, or other sorts of cases. We also created
document sub-types for the specific types of files
encountered in each case, again with additional metadata.
This constitutes a virtual representation of the artifacts that
workers traditionally managed as physical case files.

The event notification capability of DocuShare was used
to trigger the Rules Engine to evaluate the rules of a
particular case type. When a change is made to a case
collection, or to any documents contained within it
DocuShare issues an event to all listeners. The rules engine
registers as one of the listeners. On receipt of a change event,
it evaluates the rules for that case type. If a rule condition
evaluates to true, it will trigger actions that may further
change the state of the case in DocuShare and recurse
through the rule evaluations again.

XML Throughout

CaseFlow is largely based on XML. The case, as it is
represented in DocuShare, is extracted as XML from the
server for use by the rules engine after each state change.
The rule conditions are XML XPath expressions, which
evaluate to Boolean values. The available reports for
tracking the status of cases are XML with appropriate
XSLT transforms for viewing. XML affords the possibility
of plugging other components and (web) services into the
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system.  Through the separation of information and
presentation, we gain the flexibility to deliver Ul elements
to a variety of devices from web browsers to email to hand
held PDA’s.
Email / form interactions

A major piece of development of the CaseFlow
framework was centered on the creation of an HTML email
form capability for user interaction with the system. Email
has become a standard way for knowledge workers to
interact, and the typical knowledge worker spends a large

amount of time in his email client each day processing email.

Typically, email would be used to send a worker an alert or
a message that there is some work waiting for him. There
may or may not be a link to the system where the work is
waiting, depending on whether the other system is
web-based. If there is no link, the worker would then need
to exit his email client and go to the new interface for the
system to do his work. Our system sends to the worker both
the alert and an interface into the system for him to do his
work. This method has two advantages. First, the worker
does not have to leave his email system to do his work.
Second, by using email forms we allow the user to be able to
do his work offline. For example, a user could be working
remotely; he logs in to synchronize their email and then logs
off to process it. As he is processing his email he can, via
the HTML email, do his assigned work and then queue the
response to be sent the next time he connects. We exploit
the HTML presentation capability in Outlook (and other
tools), and use “mailto” links to convey the information
back to a system inbox. An issue with this method of
interaction is that the propagation of viruses via email
causes email tools to deliberately obstruct sending email
from a form, requiring the user to approve the outgoing
message. We have yet to discover a viable workaround for
this.

Since email is not inherently secure, we require the use of
both encryption and digital signatures with email; this
prevents a hacker from masquerading as another user unless
he has the required private key.

Figure 2 is a screen capture of the first HTML email sent
to the loan administrator in our example case of mortgage
application processing.

Architecture

The sequence of processing in the system is shown in
Figure 3. Figure 4 outlines an example of the interactions
between the CaseFlow framework and users. The prototype
application built on the framework is the processing of a
mortgage loan application.

CAseFLow CoNCEPTS IN DOCUSHARE CPX

Based on this work, some aspects of the CaseFlow
framework are implemented in a new Xerox product,
DocuShare CPX, aimed at supporting complex workflow
processes. This first commercial version focuses on a core
concept of CaseFlow — rule driven processes. Instead of

building a custom rules engine, however, existing event and
filtering mechanisms are used for rule selection and a
traditional workflow system is used to evaluate the rules.

CaseFlow Framework

DocuShare

© 2006 Xerox Corp. All rights reserved.

Figure 3: Processing Sequence

1. New data is received by the DocuShare server which
changes the state of a case.

2. The change in state causes DocuShare to issue a
DocuShare event. The Rules Engine is listening for
these events and begins evaluating the rules.

3. Arule has evaluated to a “true’ state. This causes the
Rules Engine to initiate any actions that are
associated with the rule.

4. An action can cause yet more state changes within
the case on DocuShare.

5. Or, an action can send information back to the user.
This information could be an email form or a web

page.

In CPX, a rule is attached to a container object (a
Collection) or a content object (a Document). Specified by
end-users, a rule consists of three main components: 1) a
triggering event; 2) a filtering condition; and 3) an action to
be performed when 1 and 2 are satisfied. An example of a
commonly created rule attached to a Collection: when a new
Document is created in this Collection (event), and the title
contains “paper submission” (condition), send an email to a
specified address (action). In this version, users choose
from a fixed set of events, conditions, and actions.

Since the action in a rule can produce an event that will in
turn trigger the rule itself, measures need to be taken to
prevent infinitely recursive rules. For this initial version of
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CPX, a limit mechanism is included: a rule that has been
triggered too many times within a specified period will be
disabled and never be run until manually re-enabled. In
future versions, more sophisticated mechanisms will be
provided.

Figure 4: Mortgage Scenario

1. A user creates a new Mortgage Case on the
DocuShare server. This triggers CaseFlow to begin
processing the rules for a mortgage case.

2. CaseFlow sends an HTML form via email to the
loan administrator, who fills out the form with the
necessary data and sends the response back via
email to the DocuShare server.

3. CaseFlow evaluates the data from the loan
administrator and makes the changes to the state of
the case in DocuShare. The change in state then
causes more rules to be evaluated and additional
emails are generated and sent to the loan
underwriters and others concerned with the
processing of the mortgage.

Other CaseFlow concepts are planned for future versions
of CPX. Users will be able to specify multiple actions in a
rule. Furthermore, the system will allow custom actions to
be inserted into the rules system by a system administrator.

NEXT STEP: STUDY OF A CUSTOMER DEPLOYMENT

The prototype has convinced us that there is significant
potential in this approach, and has facilitated
communicating the ideas to other groups that provide
software and document solutions to a wide range of

customers. Their evaluation is continuing and may result in
a customer engagement that would permit us to study the
concept in use, informing future development.

A deployment would help guide many interesting
avenues of research. For example, we would like to
understand the requirements for a user interface (Ul) to
allow users to edit the rules that govern a CaseFlow
workflow. As explained earlier, our architecture uses
XPath expressions to describe the rules. We would like to
explore Ul concepts that do not require the user to know
XPath in order to edit the rules. The Ul needs to be
designed in such a way that an office worker would be able
to change the functioning of the case. Another avenue of
research is the continued exploration of email as a suitable
and convenient interface to the CaseFlow system. Further
interactions with customers and their case-based work will
guide this research.
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