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ABSTRACT

As organizations seek to control their practices through
Buginess Procesgs Management (BPM - or the process of
improving the efficiency and effectiveness of an
organization through the automation of tasks), workflow
management systems (WFMS) have emerged as fundamental
supporting software tools. A WFMS must maintain process
state while managing the utilization of people and
applications {resources), data {context), and constraints
{rules) associated with each of the tagks [Baeyeng04]. It
must also be configurable so it can be easily adapted to
manage gpecific workflows within any application domain.
Finally, the WFMS should be flexibkle enough to allow for
changing business needs. In order to meet these
challenges, a WFMS nmust provide access to process and

document definition toolse as well as administrative tools.

In this project we have usged an “End User Development”
(EUD) approach [Repenning04] to build a stand-alone wel-
based WFMS which offers the non-technical end uger the

ability to design, launch, and manage multiple automated

ix



workflows and their associated documents. It empowers end
users to build and customize their own systems without
requiring from them gkills other than those associated with

their domain of expertige.



Chapter 1

INTRCDUCTION

The benefits of automating workflow are cften the selling
points of a WFMS system. Documented on many commercial
WFMS websites are the following: it can reduce the amount
of paper, it can reduce the amcunt of administrative worlk,
it can reduce errors, it can reduce cost, it can reduce
time, and through process monitoring tcols, it can prove
itg own efficiency. Numerous case studies support the
finding that businesgses gain many improvements through the
use of automated workflows. This section begins with a
discussion of the Workflow Reference Model, which
delineates the esgential components of a WFMS. A section
that reviews related work follows, which reveals how our
approach differs from others that have been documented in
the current literature. Finally, the last section gives an
overview of the system we built, highlighting its

contributicons.



1.1 The Workflow Reference Model

The Workflow Management Coalition (WEMC) wag egtablished in
1993 to address the “computerized facilitation or
automation of a business procegs, in whole or in part”
[WEMC] . A buginess procesgs, manual or automated, c¢an be
defined as a =series of tasgks that are performed by a
person, persons, or applications in order to achieve an
overall goal. Ruleg accompany the process by governing
guch things as the order the tasks are performed, as well
as the amount and type of information presented and
exchanged at each step. Each task should be defined in
enough detail to determine the who, the what, the when, and
the how of the processg detail. It is important to know at
each step, who is responsible for the task, what
information needs to be collected, and when the task should
occur. In addition, privileges and congtraints contrel how
it should occur (this includes determining the next step(s)

as defined by the network of tasks}.



In 1995, continuing their efforts to provide commcn ground
in the field of workflcw, the WEMC published the Workflow
Reference Model [WFMC-TC-1003] depicted in Figure 1 to
illustrate the major components and interfaces cf a generic
WFMS architecture. The mcdel suggests five interfaces, or

functiconalities, a WFMS should support:

Process
Definition Tools

Interface 4

Infe;face

Other Workflow
Enactment Service(s)

|-

Workflow .
Engine(s) |

Interface 2 Interface 3

kaﬂow Trvoked

Chent Applications

‘ Apphc ahom

Figure 1: The Workflow Reference Model

¢ Interface 1 is the procesgss definition interface: to
define, modify, or import a process definition that

will be interpreted by the workflow enactment service.



¢ Interface 2 is the workfiow client interface: to
present pending tasks to workflow participants for
viewing or processing purposes.

¢ Interface 3 is the invoked application interface: to
interact with other applications, such as the ability
to invoke a messaging service to notify participants
of their tagks,

¢ Interface 4 is the workflow enactment service
interface: to interact with other workflow systems.

¢ Interface 5 ig the administration tool and monitoring
interface: to support process monitoring and
management utilitieg for operating the entire WFMS

system.

The five interfaces surround the core of the WEFMS, a
workflow enactment service comprised of one or more
workflow engines. The responsibility of the workflow
enactment service 1s to coordinate actions among the
workflow engines that interpret the process definition and

activate external resources.



1.2 Related Work

There are many commercial WFMS products available and the
list of open source products is growing [e.g., Perez,
Topicus, Baeyens04]. Very few claim to be complete WFMS,
but rather workflow engines. 1In the review of seven open
gource Java-based workflow products [EnhydraShark, JBEM,
JFolder, OpenWFE, wimOpen, XFlow, YAWL], not one offered
the end usger a complete WFMS solution, implemented with the
recommended interfaces of the Workflow Reference Model and
without the need for technical knowledge or systems
development skills. Instead, most adopted a minimalist
view of the scope of a WrMS by providing a framework that
leaves much of the implementation details to the users of
the system. It is worth mentioning that there are two
levels of “users” of WFMS, namely developers, who must
customize WFMS frameworks to generate actual workflow
applications, and end users, who will use the system as
part of a BPM approach within an organization. The
motivation and focus of this project has been on the needs
of the latter, by empowering them with the ability to build
their own workflow systems without the intervention of

developers (the former).



1.3 8ystem Cverview: Our Approach

The goal of this project was to develop a customizable web-
based document WFMS. Web-based document management
technolegy is concerned with managing the lifecycle of
documentg, which are represented in our system through the
uge of web forms. The workflow enactment service is
regpongible for routing all or part of a form among
individuals for approval, processing, or collaboration.
Rulez govern which parts of a form are required by a
particular role. In addition, complex or gimple workflow

routing decisions are made based on form data.

Our system differs from other open source workflow products
in a number of ways. First, 1t was designed to
gpecifically address document management workflow
technology. Web forms provide the means for collecting
data from the participant. The workflow enactment service
is regponsible for displaying all or part of a form as well
as routing the form among participants. In contrast, the
reviewed open source workflow projects do not address

gspecific workflow system technology.



Second, our system fully implements three of the prescribed
WEMC "2 Workflow Reference Model interfaces through a
centralized, web-based application interface. It presents
the end user with different functicnality depending on one
of three user types: administrateor, workflow engineer, and
standard workflow participant. The standard workflow

participant interface addressesg Interface 3 of the Workflow

Reference Model. It provides the ability to manage
workflow tasks. The workflow engineer interface addresses
Interface 1 of the Workflow Reference Model. [t provides

the ability tc define a form, a workflow, and a process
definition. The administrator interface addresses
Interface 5 of the Workflow Reference Model. It provides
the ability to monitor workflow progress and to perform

such tasks as user and system management.

Finally, our system uses a different approach to defining
and evaluating workflow rules. All reviewed open gource
workflow systems define routing decisionsg within the
procegg definition itself. The problem with this approach
is it limits the reusability of the gsame definition among
other workflows. COur project implements a new process

definition approach. It uses three separate



definitions to make up the entire workflow: a form
definition, a workflow definition, and a process
definition. Form and workflow definitions are created
independent of one ancther. Once created, the process
definition bridges a unique form with a unique workflow.
Rules are defined within the process definition. This
approach encourages the reusability of individual forms and
workflowa. TIn addition, 1t extends the rule definition
possibilities to include form validation, as well as

routing decisions.



Chapter 2

SYSTEM ARCHITECTURE

2.1 Technologieg Used

The system we constructed, the Workflow Generator and
Tracking System, 1s a web-based system developed using the
Eclipse IDE [Eclipse]. The Java 2 Enterprise Edition
(J2EE) provides the programming back-end for the web
browser-based user interface. The J2EE environment is
provided through a Jakarta Tomcat 5.5 {(version 5.5.9)
[Tomcat] application server. Tomcat 5.5 requires Java 2
Standard Edition Runtime Envircnment (JRE)} version 5.0 or

later.

Pergistent data isg stored in a MySQL 5.0 (version 5.0.11-
beta) {MySQL] InncDB database. The data is accesgsed from
the J2EE program via the Connector/J JDBC {(vergion 3.1.10)
[MySQL Connector/J] connection interface. Both the iBATIS
Data Mapper framework (version 2.0) [iBATIS] and the iBATIS
Data Access framework (version 2.0) were used to
significantly reduce the amount of Java code needed to

access the database. Using eXtensible Mark up Language

-§-



(XML) descriptor files, the 1BATIS software mapped Java
Beang to SQL statements as well as provided a data access

abstraction layer.

Apache Software Foundation’s Struts framework with Tiles
{(version 1.1) [Struts] was used to provide the view and
controller components of the architecture. The cverall
system structure is an implementation of the Model-View-
Controller {(MVC) software architecture. With this
architecture, the interface (view) 18 loosgely coupled to
the business logic (controller) and the business logic is
loogely couplied to the data (model). The Struts framework
provides a controller component for web-based applications
that use a J2EE compliant application gerver. Tiles are
view components that allow the interface to be assembled
“in pieces.” The framework uses an XML, configuration file
to organize, lay out, and reuse the individual components
or tiles., Tiles for headers, footers, and navigatiocn bars
were placed in the same location on all pages to provide a

congigtent display format

The user interface isg implemented using Java Server Pages
(J8P} (version 2.0), part of the J2EE platform, and

Cascading Style Sheets (C88). The Struts framework

-10-



provides geveral JSP tag libraries to simplify access to
controller and data objects from within JSP. In additiomn,
the project also utilizes the Java Standard Tag Library
(J8TL) [JSTL], as well ag the Struts Layout Tag Library
{StrutslLayout]. Javascript is used sparingly throughout
the project. CSS was implemented to give end users the
ability to customize the look and feel of their system
without having to modify the JSF. 'The proiject’s main logo
as well as the CS8S table-less design were adopted for use
from the tutorials presented on the MaxDesign website

[MaxDesign] .

2.2 Architecture

At the highest level, the tracking system implements the
MVC design pattern. The view layer 1s the uger interface.
The view never directly interacts with the model, which is
the database. Data that is changed or eventg that occur in
the view component are sent to the appropriate controller
component. The controller determines what action should be
taken for the event. The controller, through defined
action form classes, passes control to the business layer.
The business layer calls methods on the Data Access Object

(DAD) interface in order to pass and receive data from the

-11-



model component. The implementaticon of this architecture

can be geen in Figure 2.

-
View Data
JSP
. -
\\ ~ Business Layer
Controller Tiles .
Framework Presentation (Form)
I classes
v / Py
Struis 4
Framework
Aclion
classes -
b
‘4 [Yomain ohjects
Model - - T TR
SgIMapDAD classes |4 e S S
XMLSQLmaps [~
MysSQL
\ ) L

Figure 2: Architecture Overview

As a brief description of the Strute framework, the
framework relies on one or more XML configuration files
that asgsociate three main compenente: Action classeg, Form
classes, and JSP cor Tile names. When a JSP document is

requested from the gerver, it is requested via an action

~-12 -



call. The action call is defined in the configuration file
along with a fully qualified action class name and a fully
qualified action form clasg name. The contreller executes
the appropriate action method then ingtantiateg the
associated acticn form object. In addition, it is the
controller’s responsibility to determine the appropriate

page to display before passing the request to the server.

The server ig regponsible for compiling the embedded
Javascript and JSP tags that determine which elements are
displayed. The document isg then rendered as an HIML page
containing data fields on a form and presented to the user.
When the form ié gubmitted, ancother action is called. The
controller populates the instantiated action form cbject
with the appropriate form values using JavaBean property
methods. The action form can then interact with the

businegs layer asg designed.

The business layer design for thig project wag modeled
after the iBATIS JPetStore 4.0.5 [iBATIS] example. The
domain classes are the entities of the workflow
application. Each domain class represents a JavaBean.
Each domain clags contains only variables that define its

properties as well as “getter” and “setter” methods. The

13-



domain objects are utilized by both the model and businessg

layer components.

Each presentation clase extends the Struts ActionForm
clasg. The controller uses the presentation class to
retrieve, populate, and present data in the view component
of the architecture. Initially, the action classg calls a
method in the presentaticn class to handle the business
logic. The presgentation class, in turn, interactg with the
service class each time access to the model layer is
requegted. Finally, the service class utilizes the DAO

interfaces to extract information from the database.

Accegs to the database has been implemented using the Data
Accegs Cbject pattern [Gamma$5] with 1BATIS’ Data Access
Objects API and SQL Data Mapper framework. The DAC APIT
provides for the dynamic configuration of wvarious
persistence mechanigms. Since the gervice classeg interact
only with the DAQO interface, the actual implementation
details are hidden from the rest of the application. This
project uses the 1BATIS SQL maps as its persistence
mechanism. The SQL map DAC clasgs methods interact directly

with the SQL Data Mapper framework.

-14-



The SQL Data Mapper framework uses one or more XML
configuration fileg to map domain objects to SQL tables or
gquery results. For this project, multiple configuration
files were used to represent either a single table in the
database or a collection of related tables. Each
configuration file contains an XML mapping of table column
names to domain object property names, as well as the
defined SQL queries for the appropriate tables. A separate
XMI, £ile holds the database cennection propertiesg that also
support the configuration of various Database Management

Systems (DBMS) .

Whenever the service class calls a method on the DAO
interface, the implemented SQL Map DAO passes the name of
the gquery and any parameters to the framework. The Data
Mapper framework dces the rest. It performs the necessary
database connection operations (open, close, as well as
poeling), executesgs the query, and returns a populated

domain object as a result

15—



Chapter 3

IMPLEMENTATION

The Workflow Generator and Tracking System was built to
align with the Workflow Reference Model, as Figure 3 shows.
It fully implements three of the five recommended
interfaces. Interface 5 provides the administration and
management tools of the application. In order to
demonstrate interactions with organizational or resource
data, thig applicaticon providesg user management and system
management capabilities to those with Administrator level
access. Interface 1 provides thé workflow definition tools
of the application. Workflow Engineers have the ability to
create form definitions, workflow definitions, and process
definitions. In addition, they are responsible for
creating roleg for use in the creation of a workflow.
Interface 2 provides task management functionality for
ugers of the workflow gystem. The Workflow Generator and
Tracking System produces each workflow so it may be
accegged ag its own, unique web-based system. Within the

customized system, userg in the appropriate roles have the

~16 -~



ability to create a new instance of a workflow, view an
instance of a workflow, medify an instance of a workflow,

and transition an instance of a workflow.

Struts and Tiles

User Management Workflow Enactment Service

Interface 5

|Rcsource,Engine‘ | Form Ebginc ] -
Administrator GU1 Systetn Management

>l Workflow Engine| | Process Engine

TUU

Interface | /’ Form Managcment System Engine
Workflow Engineer GUT Workflow Management Custom App Engine
)
Process Management t
Interface 3
Interface 2
o Involied Applications
Standard User GUI Task Munagement
Logging Tool

Denotes partially implementsd
m Denotes not implemented

Figure 3: System Implementation

The workflow enactment service is made up of six engines
that handle the wvarious requests of the system. The
Regource Engine handles all user related tasks. This
includes such things as logging in and out of the system,
as well as creating and medifying user accounts. The Form

Engine handles all tasks related to the creation of a form.

-17-



The Workflow Engine handles all tasks related to the
creation of a workflow. The Process Engine handles all
tasks related to the creation of a process definition. The
System Engine handleg all tasks related to the creation of
a new system. The Custom App Engine handleg all tasks
associated with individual workflow task management, such

as viewilng, transitioning, and assigning a workflow task.

The database containg forty tables that are used to store
information regarding users, forms, workflows, process,
rules, systemg, and workflow instances. The design
supports the creation of multiple workflows independent of
application domain and without the need for additional
tables, by extracting the common elements shared among
instances and stcoring all form values as text in a single
table. Appendix A represents a logical diagram of the

database.

3.1 Security and Encryption

The Workflow Generator and Tracking System provides three
accegs levels: administrator, workflow engineer, and
gstandard user. Those with standard user privileges, upon

log in, are restricted to accessing published systems and

-18-~



their associated workflows only. Users with workflow
engineer privileges are granted access to the form
management, workflow management, and definition management
tocls. Users with administrative access have all
privileges plus access to system management and user
management tools. A single, super user was also created

for the sgystem.

All users have the ability to edit their personal account
information including changing their password. Each
individual is responsible for selecting their security
gquestion and anewer at their initial log in. This
information is maintained for use in the event a person
forgets her password. The security information is private
and is not accessible to the administrator at anytime. B&All
gystem passwords and security answers are encrypted in the

database usging the MD5 encryption algorithm.

3.2 User Manhagement

The User Management option i1s available only to

Administrators. In this compeonent, Administratcors have the

ability to create, edit, activate, and de-activate users of

-19-



the Workflow Generator and Tracking Sysgtem. The
information stored for each user includes first name, last
name, phone number, email, username, password, password

confirmation, access level, and active status.

Within this component, Administrators also have the ability
to create new and edit exXigting uger groups.

Administrators can add individual users ©or existing groups
as members of another group. They also have the ability to
remove members from.a group. The application provides two
system-defined groups: the All User group and the System
Level - Admin group. As a user is created, she is added to
the All User group. The All User group provides a
convenient way to access all userg of the system. An
Administrator can also grant administrative accegsg at the
individual gystem level by placing a user or grcoup in the

Syetem Level - Admin group.

3.3 System Management

The System Management component gives the Administrator the
ability to create, edit, activate, and de-activate custom
gystems that operate “outside of” the Workflow Generator

and Tracking System. When defining a new system, the
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Administrator creates a website name and chocses a style
sheet for a custom “look and feel.” OCnce created, the new
gystem appears asg a gelection under the Select System menu
option. The Administrator can then associate one or more
published procesgss definitions with the newly created
gygtem. Any user, including those with Standard User
permiggions, can link to and begin using the newly created

web-based system for task management.

3.4 Definition Modes and Versions

The Workflow Generator and Tracking System houses three
definitions that together comprise a workflow: a form
definition, a workflow definition, and a process
definition. Each definition has been desgigned to support
three modes: design mode, tegst mode, and pubklished mode.
In design mode, anything is possible. The Workflow
Engineer can add, modify, or delete any part of a
definition. In test mode, the definition cannot be
modified except to be placed back into design mode. In
published mode, scme modifications are permitted, depending
on the type of definition; however, a published definition
can never return to any of its previous states. It will

remain permanently in published mode.
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When a Workflow Engineer initiates the creation of a
definition, it begins in design mode. Definitions in
degign mode are not vigible to any other component. When a
form or workflow definition is ready for testing, the
engineer placesg the definition into test mode. In test
mode, it becomes vigible to the process definition
component. The Workflow Engineer can now assemble the
process definition comprised of a single form and a single

workflow.

When the procegs definition is ready for testing, the
engineer would normally place it in test mode. Due to time
constraints, however, the test feature was not implemented.
At this point, the engineer must by pass the test phase and
publish the definition. When the engineer places the
process definition into published mode, the associated form

and workflow are published as well.

The aystem wag algo designed to gupport versgioning of each
type of definiticn. The idea was tc allow new versions of
a published definition to be created and published along
gide of an already existing version. This can be

demonstrated, however, the GUI tools for creating
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additional versions were unable to be built, again due to

time constraints.

3.5 Form Management

The Form Management component provides a Workflow Engineer
with the tools to create forms. An Engineer can create,

edit, and delete any form in design mode. Publighed forms
may be modified; however, editing capabilities are limited.

Forms are built incrementally using the designer interface.

Forms support multiple pages, secticons, and controls.

There are eleven choiceg for form controls: Checkbox,
Currency, Date, Double, Dropdown, Email, Flcat, Integer,
Radio, Text, and Text area. The controls generate HTML
form objects and provide built in wvalidation. For example,
by selecting the Emaill control, the form engine will
generate a text box for data collection and insure that any
data entered passes email validation. If Integer control
were gelected, the form engine would gsnerate a gsimilar
text box for data collection. However, it would insure the
information collected passes integer validation instead.
Workflow Engineers also have the ability to customize their

own lists for Dropdown, Radio, and Checkbox controls. In
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addition, they have the ability to add labels, tool tips,
default values, as well as size and order their controls on

the form.

3.6 Workflow Management

The Workflow Management component provides a Workflow
Engineer with the tools to create workflows. An Engineer
can create, edit, and delete any workflow in design mode.
Published workflows may be modified; however, editing
capabilities are limited. Workflows are built incrementally
using the designer interface. Workflows are comprised of
three main parts: states, transitions, and workflow

pattern strategies [van der Ralst].

2.6.1 States

A state represents a transitioning point in a workflow.
Each state is dependent upon a participant responsgible for
signaling the end of a task. Thisg system supports multiple
gtates, one of which must be indicated as the initial

state.
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Each state is associated with a given role. Roles are
compriged of one or more individuals or groups in an
organization. At each state, the Workflow Engineer
determines whether or not a given role should have the
permission to cancel a workflow instance, close a workflow
instance, or reassign a workflow instance to ancther
participant within the same role. In addition to providing
the tools to manage states, this system provides the
Workflow Engineer with the abkility to create and manage

roleg.

3.6.2 Transitions

A transition occurs when a participant has signaled the
completion of a task. The workflow moves from one state to
the next state according to the defined path. The Workflow
Engineer defines a transition by indicating a “from state”
and a “to state.” There can be multiple transitions
originating from a single state, as well as multiple
transitions converging on a given state. The next two

sectiong disgcuss assignment and transition strategies.
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3.6.2.1 Assignment Strategies

This system implements three assignment strategies: Pull,
Push, and Auto-Lookup. The Pull strategy [MuehlenQ4]
routes tasks to a general gueue without reguiring the name
of a gpecific individual. The general queue holds all
unassigned tagks until a role member is able to assign the
task to herself. The tasks are available only to
individeals who are part of the associated role. Once
checked out, the workflow instance for that state becomes
the responsibility of the individual user. Once assigned,

the task is no longer available to other role members.

The Pusgh gtrategy {Muehlen04] reqguires that the
transitioning role member manually assign the instance to a
role member in the next state. Upon transition, the system
presents the current participant a list of individuals to
choose from. Once selected, the system transitions the
instance to the next state and the task appears in the

queue of the selected participant.

The Auto-Lookup strategy is not based on any regearch. It
was included to demonstrate a third assignment strategy.

The Auto-Lookup strategy automatically assigns the instance
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to the next role member, 1f the list of participants is
made up of only a gsingle member or if the state has been

visited previously by the current instance.

3.6.2.2 Transition Strategies

In addition to the assignment strategies, there exist gix
recognized transition strategies: Deferred Choice, And
Split, Or Split, Sequence, Merge-First Wins, and Merge-Last
Wins. All of the implemented strategies are based on

published workiflow pattern research [van der Aalst].

The Sequence strategy is implemented by the system any time
there is a gingle transition originating from a given
gtate. Since there is only one decigsicn path for the given
state, the system automatically transitions to the next

state.

The And Split and Or Split strategies are necessary when
there are multiple transitions originating from a given
gtate. If multiple transitions exist, the system presents
the Workflow Engineer with a cholce of using the Cr Split
strategy or the And Split strategy. If the And Split

strategy 18 selected, no further rules are required. At
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the time of transition, the workflow instance will
automatically transition to all states included as part of
the And Split strategy. If the Or Split strategy is
gelected, the Workflow Engineer must define at least one
transition rule for each trangition included as the Or
Split gtrategy. Rule definition occurs at the next stage,

during the creation of the process definition.

The Merge-First Wins and the Merge-lLast Wins strategies are
necessary when there are multiple transitions converging on
a given state. TIf multiple transitions exist, the system
presents the user with a choice of using the Sequence
strategy, the Merge-First Wins strategy, or the Merge-Last
Wing strategy. The engineer can decide which, if any,
transitions should participate in a merge. The Merge-Last
Wing strategy prevents the workflow instance from
transitioning to the next node until all states
participating in the merge have indicated completion of
their task. At the time the final merge participant
gsignals completion, the instance transitions to the next
state. The opposite is true of the Merge-First Wins
strategy. Once the very first merge participant indicates
completion of their task, the instance transition to the

next state. The remaining participants are still required
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to complete their task; however, the instance closes

gilently without transitioning to the next state.

The Deferred Choice strategy is the only strategy that
presents a list of transition choices to the usger, prior to
her decision to transiticn to the next state. All other
transition strategiesg are calculated by the system after
the user signals the completicn éf the task. In other
words, for thege strategies, transition choices are nct
vigible to the user. To implement a deferred choice
strategy, the Workflow Engineer must select yes to the

deferred choice option on the transition tab.
3.7 Definition Management

The Definition Management component provides a Workflow
Engineer with the tools to create a procegs definition. BAn
Engineer can create, edit, and delete any process
definiﬁion in design mode. Publisghed process definitions
may be modified; however, editing capabilities are limited.
Process definiticns are comprised <of a gingle form and a
single workflow. Once the form and the workflow have been
gelected, the Workflow Engineer can create the rules that

govern each. The Definition Management component gives the
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engineer the ability to create, edit, or delete form as
well ag trangition ruleg. All rules are based on

information ceontained in the form,

3.7.1 Transition Rules

Trangition rulesg are required only when an Or Split
trangition strategy has been indicated for the given
workflow. The creator must define at least one rule for
each trangition involved in the Or Split group. If the
rule evaluates to true upon transition, the transition path
will be gelected. The rulesg may be defined to be exclusive
or multiple paths may evaluate to true. The implementation

ig in the hands of the Workflow Engineer,

3.7.2 Form Rules

Form ruleg are optional. As described within the form
management section, the system provides for basic
validation according to control type. For example, a date
control will check for valid date entries. However, if a
Workflow Engineer would like to make a particular form
field required, she mugt define an additional form rule.

In additicn, the Workflow Engineer has the option of
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gelecting whether a form rule ghould be evaluated on every

transition or only on a given transitiomn.

3.7.3 Rule Definition

The methods for defining form rules and transition rules
are exactly the game. This system’s rule implementation
approach is modeled after the ASP.NET Validation Server
Controls [MSDN]!. The Workflow Engineer can choose to
implement the Required Validator, the Compare Validator, or

the Range Validator.

3.7.3.1 The Required Validator

The Required Validator is the simplegst of all validation

typeg. It checks to make sure the form field has been

populated. If wvalidation fails, a custom error message, as

defined by the engineer, will be displayed to the user.

3.7.3.2 The Compare Validator

The Compare Validator is used when a given form control

needg to be compared to another form control or wvalue,
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baged on the following coperator types: Egual, Not Egual,
Greater Than, Greater Than Equal, Lesg Than, and Less Than
Hgqual. 1If the given form control is to be compared to
another form control, the system presentsg the Workflow
Engineer with a list of controls matching the given control
tyvpe. On the other hand, if the given form is to Le
compared to a value, the Workflow Engineer must enter a

value appropriate for the given control type.

3.7.3.3 The Range Validator

The Range Validator is used when the given form control
mugt be validated according to a lower bound and an upper
bound of valueg. The Workflcw Engineer must select both a
minimum and maximum value appropriate for the given contrcl
type. For both the Compare Validator and the Range
Validator, if validation fails, a custom error message is

presented to the user.

3.8 Task Management

The Workflow Generator and Tracking System uses the
information collected by the Workflow Engineer and the

Administrator to produce the Task Management interface as a
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separate, functicning web system. The compcnent itself may
house cne or more preccess definitions. For each
definition, usgers with Standard User permission have the
ability to select a workflow, create a new instance of a
workflow, medify an existing instance of a workflow, view
the histofy and comments associated with a workflow, as
well as the ability to asgign and transition a workflow.
Tagks are initialized using the Add New Instance option.
Instances of each document are created and managed
according to the form, workflow, and process definitions.
Tagsks remain open until a user successfully closes or

cancels the instance.
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Chapter 4

CONCLUSIONS

4,1 Summary

In summary, after having researched various approaches to
building this class of systems, it can be said that while
the gcope of a workflow varies among products, all seem to
share in commen the ability to define a process and a set
of classes that can interpret the generated definitions.
Some provide cnly the workflow engine API. Others offer
more of a framework, along the lines of the WEfMC Reference
Model. In either situation, the end user i1s dependent upon
the system developer to produce a functioning WFMS. Our
obgservation was that current open source workflow products
seemed to exist as toocls for the system develcper
interested in workflow, rather than as a sclution for the

end user in need of a WFMS.

The geoal cf this project was to use an EUD apprecach to
produce a complete, out-of-the-box WFMS solution for web-
based document management. Its main purpose was to give

the business-oriented end user the ability to automate
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workflow without the need to program. The Workflow
Generator and Tracking System accomplishes this goal. It
addresgses specifically three types of users:
administrators, workflow engineers, and standard workflow
participants, by providing the appropriate tools for
monitoring, develeoping, and coordinating automated workflow
tasks. In addition, it incorporates information {the
form), as well as organization (the participants) within
the overall process (workflow) design to produce a complete

WFMS [Hollingsworth€4].

4.2 future Enhancement Recommendations

The author acknowledges the scope of this project was
greater than initially anticipated. The overall size of
the effort did not allow for the implementation of every
teature originally envisioned or specified in the proposal.
In particular, desirable features that were not implemented
include a scheduler of tasks, a method to recall
transitioned tasks, the end user tools to create definition
verglons, the ability to operate in test mode, and the full

implementation of notification strategies such as email.
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Although the list above appears lengthy, the items on it
were close to being within reach. For example, the current
system design allows for versioning support of all
definition types. However, the GUI toolg that would have
allowed the end user to create them have not been

developed.

Recommendations for future enhancements include
incorporating more transition and assignment optiong,
enhancing rule functionality, incorporating recall options,
implementing messaging services, implementing vigibility
and edit constraints on form fields according to role, and

implementing a task scheduler.
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APPENDIX B

SYSTEM DEMONSTRATICN
REQUEST A DAY OFF WORKFLOW EXAMFLE

Log In

When a user accessges the website, the system presents the
user with a log in screen shown in Figure Bl. At initial
log in, the user must enter the username and password
assigned to her by the system administrator.

! otegia |

Workilew Generator and Tracking System -
e g, -

LogIn :

Username
Panawort]

Forgol Pagsyord?

Figure Bl: The Log In Screemn
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Regigter Account

When a uger accessges the system for the first time, she is
presented with the screen shown in Figure B2 that displays
her information. The system requires the user update any

incorrect information; modify and confirm her password;
gelect a security guestion and answer. The security
gquestion and answer are stored in the event the user
forgete her password. When the user hag completed her

changes, she selectg the register account option to return

to the log in screen.

and

o Workflow Generator and Tracking System

i ozegin

Register Acconnt

A ¢t Hamve:

Last iame:
Fhone:

fmaik

IFsername:

Pazeword:

Contim Passwords oo o s+ |

Seruity tluestion: - {Ng sacordy qussthon sekectad IR v] )
Securhy»\n‘.i.wei: H

—

Figure B2: Regilster Account Screen
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Access Levels

The Figures B3, B4, and B5 show each of the navigational
views according tc user accesgs level,

" Worlkflow Generator and Tracking System [ Hena § ddcoeuat | oiogaut

S R T R,

Figure B3: The Standard User View

“Worlflow Generator and Tracking Systam | omeme | myaccaunt ¢ oiagont

SRR

A
n Hotahlngs

Figure B4: The Workflow Engineer View

. . . i i (I
Workdlow Generater and Tracking Systam I oHuoe §ompacout o Lege |

.. GunentUssr 8la

Figure B5: The Administrator View
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User Management

The User Management menu gives the Administrator two
options: Manage Users and Manage Groups.

Manage Users

The User tab shown in Figure B6 is the tool used to add or
edit ugers. When adding a new user, the administrator
populates all of the fields and chooses one of the three
provided access levels. 8She also has the ability to edit
any existing user by gelecting her from the drop down list
of active users. The Administrator can de-activate any
exigting user by un-selecting the Active checkbox.

{ mymeconmt | agow ]

' Workﬂow' Generator and Tracking System

e R A i

EEVH e R b

ie i Ho o,

{ ‘ Create or Modify A User

iPIease select a user il Adive o

JUser ) 14

First Mame:

Last Hamnes

Fhone:

Ensil:

Usetinane:

Pasawond:

Conflrm Password:

Acceas Level ;_Sla“n-d_arcﬁlser Tl i
petve, S ; :
Lust Acceased;

&) pone ‘ ‘ . Db iSdocatmenst

Figure Bé: The Manage Uger - Uger Tab
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(Ugser Management, Cont‘d)

The User Groups tab is shown in Figure B7. This screen
diaplays the current user grocups for the selected user, as
well aa allows the Administrator the ability to add and
remove groups as needed. Each new user added to the gsystem
ig automatically placed in the All Users group.

g e i

! Workllow Generator and Tracking System Eomone §omysceanne | rogut |

Create oi Maodify A User

Flasca solect auzer | {active 7]

R iaimi |

Figure B'7: The Manage User - User Groups Tab
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{(User Managewment,

Manage Groups

Cont:’d)

The Group tab is shown in Figure B8.

Administrator adds
and modifieg groupg within this interface.

Administrators

enter a group name and optional degcription to add a new

group .

update.

To edit the group,
the group from the list provided, make changes,

the Administrator would select

then

Workflow Generator and Tracking System

{ Home { myrecount | Logow T

T g Rt
TSRSl R e

Create or Modity A Group

{Plose aslecl s youn )

Desripiion

Cieated Bz
Houdiffed Dy

BB

The Manage Groups

-4~
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(Uger Management, Cont’d)

The Account Members tab, Figure B9, and the Group Members
tab, Figure B10, allow the Administrator to add individual
and group members by selecting a member, then selecting the
add butteon. They may also remove members from the group by
gselecting the current member of choice, checking the Remove
Member checkbox, then selecting the update button.

o - . | H t
- Workflow Generator and Tracking System | atons | 1y account | ogout |

et

i ¥ TR R R MR e T
T T

Create or Modify A Group

naccount v Remoxe Memiben: r

Marlser; grPleasa sekect &

| Fome | MyaArcaunt | legpOut |

Currart Usar: Slacy Hutihings |

Figure BR10: The Manage Groups - Group Members Tab
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System Management

The System Management menu gives the Administrator one
option: Manage Systems.

Manage Systems

The System tab shown in Figure Bll is the tool used to add
or edit sygstems. BRach system created will appear in the
Select A System menu on the navigational bar for all users.
The Task Management component is enacted within the custom
generated system. To add a new system the Administrator,
enters a label, an optional description, a title for the
web system, enters the name of a style sheet, then selects
the add system button. This information may also be edited
for existing systema. As well, Administrators can activate
and de-activate existing systems.

! Mote | omyaccout | ogow ||

Worktlow Generator and Tracking System

Ll

ST R

LR
Create oxr Modify & System i

|

N e

i Jyatem {55

Syslemn Labeh
Deseription:

-

an exanpls for the WS Frojed] Lser Kanus|

Page Titie: ‘L1JNF Worhlpé;,, Sydem = 7 — PR
Sbleshest:  tyielF css . I
Acliver g
Crealed By:  StacyHulchings 12012006 215 P
fdodated By; ’

TS
;ifw',’{ P{i a3

Figure Bll: The Manage Systems - System Tab
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(System Management, Cont’d)

The System Processeg tab is shown in Figure B1l2. This
gcreen allows the Administrator to associate any published
process definitiong with the given system. The
Administrator chooses the system from the list of published
definitions then selects the add process button.
Administrators may also remove process definitions from
existing systems by selecting the remove option then the
update button.

. Workflow Generator and Tracking Systen: | Heme | onyAccowmt | LagGut

G s

C‘_ul;ant Itze1; Slacy Hulchings

] [ Prodesass |

[ abrart syolk pocsneos 17,

Process Definifiont | Plaasa salec 8 process pr|  Bemove from Systen [~

Figure Bl2: The Manage Systems - System Procegses Tab
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Form Management

In order to demongtrate the form management toclg, we will
build a =simple form for regquesting a day off. It will be
one padge containing two sections, one for the Employee and
one for the Manager. The Employee gsection will have three
controls: a dropdown ligst control, containing the type of
request; a date control, indicating the start date of the
request; and a second date contrel, indicating the end date
of the request. The Manager section will have a text area
control for comments that will be required in the event the
Manager rejects the request.

The Form Management menu gives the Workflow Engineer three
options: Desgign Form, Modify Published Form, and Manage
Form Lists.

Manage Form Lists

The Category tab is shown in Figure B13. Workflow
Engineers can create their own lists for use within
Dropdown, Radio, or Checkbox controls. For this example,
we need to create a list that contains each of the day off
reqguest types. We must enter the required information and
gselect the add button.

0 ¢ _ . [T e Puw owo » Y Tew Lwm x .-

T i s i i | oot
Workflow Generatoirand Tracking System Homa | by heeonst | rencet |

tacy Hutchlngs

Create or Modity A Fovo List

{ Ponse seledl a calegory _@fglmn’e ] !

‘Caledery’ |

Cateory ﬁﬁﬁﬁvﬁqﬁ:gg “’
Descripian:  frypes of days ol ;

Aclive: r;;‘

Crested By
tdodilied By:

Figure B13: The Manage Form Lists -~ Category Tab
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{Form Management, Cont’d)

The Item tab ig ghown in Figure Bl4. Within this tab, we
add each of our custom day off request types. We will
enter two types: Perscnal Day and Vacation Day.

i

’ H b L
-~ Workflow Generator and Tracking Systein §Home | oayacoune | torou |

e T 3 B G g ety S !
ST e S R R G e e
. ' ___ Cuwenk User: Stacy Hutchings §

Create ox Modify & Form List

{ oy i Festtypesiv ] i[9

- oy
fecl an lem [w.|

Heny

_i Delote lem: |~

i) /D%ti .‘T.’.‘,E:ll;u £ '!i"’é‘::

Figure Bl4: The Manage Form Lists - Item Tab
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(Form Management, Cont’d)
Design Form

The Form tab is shown in Figure B15. The Workflow Engineer
enters a form label and an optional description before
adding the form. The mode defaults to design mode so full
editing capabilitieg are avaiiable to her.

! Homs | My Acceunt | Ioguwe }

Waorkilow Generator and Tracking Systern

. ST
18R] G RACFRORRE

Pesign A New Formy -

. Foim Label;

Description!

Mode:
lrzlete Formt

Verslon;
Createi] By
Modnizd By -

Figure Bl5: The Desgign Form - Form Tab
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(Form Management, Cont‘d)

The Pages tab is shown in Figure B16. The Workflow
Engineer must select the form she would like to modify from
the list of available forms. The form we are building will
contain a single page, so we will add a page called
“pageone.” We enter “pageone” as the label and select the
add button. We do not need to worry about the order since
there iz only one page.

f Mome | myAccount | tmgout |

WorkHow Generator und Tracking Systern

T P R O

Design A New Form,

Page Eabel: - FJ;;EE v
H Bitlen
’ Delets Page: ]"

Figure Blé: The Design Form - Pages Tab
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(Form Management, Cont’d)

The Secticnsg tab is shown in Figure B1l7. The form we are
building will contain two secticns, so we will add two
gectiong, one called “Employee Information” and the other
called “Manager Information.” We enter the label for the
gection and select the add button. We repeat this for each
gsection. In this example, we would like the Manager
gection tc appear after the Employee gecticn. After adding
the Manager secticon, we will change the order number to 2
and select the update buttomn.

. Workflow Generator and Tracking System P Mome | Myhceouat | zegow [l

N TR

e e S LT R

i

Design A New Form

{Day Ol Reguest Form - v1.1 00001 (v

Fiag o

Saslicn Labek ?Aana‘.éﬂmj

Pager  fnaue vy

Orders
Detete Section: [

Figure B1l7: The Desgign Form - Sections Tab
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The Controls tab ig ghown in Figure B18. The form we are
building will contain three controls for the Emplovee
gecticn and a single contrcl for the Manager section. For
the Employee section we will add one dropdown control and
two date controls. For the Manager sgection, we will add
one text area control.

First, we select a control type. We will select DROFDOWN
from the list of choices. ©Notice that the Select List
option becomeg available. Because this is a Dropdown
control, we must select the list we want to asgsociate with
this control. We will choose the Day Off Reguest Types
list we created earlier. Next, we enter a label for our
control as well as an optional tool tip. Once we confirm
the appropriate section ig selected, we add the control.
We repeat this process for the remaining controls we want
to appear on the form.

Design A Mew Formn

|
|

é
E

Control Typer {5y
Selact Liat!
ConfrolLabak  Re

Tooltip:

Blefault Yalue:

Widih:
Height:
Sectfor
Ixqen

Nealeta Comtrok

[ A

Figure B18: The Design Form - Controls Tab
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(Form Management, Cont’d)

The results of selecting the View Form tab can be seen in
Figure B19. The form we are building can be viewed at any
time during the build process. Our form is almost
complete. The controls appear in the correct order.
However, the comment area looks too narrow. We can go back
to the control tab, select the Reason For Denial control,
and update the gize of the control. The new results are
shown in Figure B20.

—— Emiioyas nfnzatai -
Regtiest Fype !

Start Date

Ens Bale ;

p—— stananar e rmation

Figure B19: The Design Form - Results of View Tab

—— Ernaloyas infarmation

Reifuest Type o I—
stutdate: |
Etid Date : g_

(—= Hanguar infoonalon
|

i Reason For Nenial

Figure B20: The Design Form - Results After Update
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Workflow Management

In crder to demonstrate the workflow management tools, we
will build a simple workflow for requesting a day off.

This workflow will contain four states. The initial state
will be digplayed as “Pending Employee Request,” the next
state will be “Pending Manager Review,” the next two states

will be based on the Manager’s decision. If the Manager
approves the reguest, the instance will enter a Closed
gstate. TIf the Manager denies the reguest, the instance

will enter the “Request Denied” state, for the employee to
review.

The Workflow Management menu gives the Workflow Engineer
three options: Design Workflow, Modify Published Workflow,
and Manage Rolesg.

Manage Rolesg

The Role tab is shown in Figure B21. Workflow Engineers
can create custom roles tc contain the appropriate members
of the organization. For this example, we need to create
two roles: Employee and Manager. Teo create a role, enter
the role name and an optional description, then select the
add button.

: Home | Mpmeoomt | tegtet P00

" Workflow Generator and Tracklng System

Create or Modify A Role

DesctIption:

Created By

MMoiffied By E

Figure B21: The Manage Roles — Role Tab
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(Workflow Management, Cont’d)

The Account Members tab is shown in Figure B22. Within
thig tabk, we will add Stacy Hutchings as the only member of
the Manager role. We mugt have the Manager role selected
before we begin. Since the current role member list ig
empty, we must select Stacy Hutchings from the list of
members, then select the add button. We will repeat this
process for the Employee role. However, we will add the
All User group to thig role as shown in Figure B23.

§ Memg | Myaceoumt | Logowl |

‘Worldlow Generator and Tracking System
HEREE Rl R S e sb e S T e G L

{
:
i

Create or Modify A Role

Figure B22: The Manage Roles - Account Members Tab

Pigure B23: The Manage Roles - Group Members Tab

-58-



(Workflow Management, Cont’d)
Design Workflow

The Workflow tab is shown in Figure B24. The Workflow
Engineer enters a workflow label and an optional
description before adding the workflow. The mede defaults
to design mode so full editing capabilities are available
to her.

| Mome | My Aecount

foezout |

o “‘Workflow Generator And Tracking System
e R B e e

SRR
Gurend User: Stacy Hutchings §

Design A New Workflow

Wolktow Labeli  Fequest Day O Workfiod -

Grugiiption:  Crestedic demonstrala howr 1o buld & workflaw|

Mods:  pougn v

Dafete Warhflew:

Version:
Crealed Byx
Tedified By:

Figure B24: The Design Workflow - Workflow Tab
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(Workflow Management, Cont’d)

The States tab is shown in Figure B25, The Workflow
Engineer must select the workflow she would like to modify
from the list of available workflows. The workflow we are
building will contain four states. Since one of them will
be transitioning to the Close state, which is already
provided by the system, we only need to create three
states.

The first state we enter will be cur initial state,
although the order we enter them does not matter. For this
entry, we must change the initial state indicator to YES,
on subsequent requests we will leave it as NO. We will
assign the Employee role as the participant of this state.
We will also give the participant permission to cancel this
instance. However, we do not want them to be able to close
the requegt or be able to reassign this request to another
Employee.

i Mene | MyAccaunt | Iogout 1§

. Workflow Generator and Tracking Systom

At

Design A New Workflew

1

i

| Reuiest Doy Of Workdlow - v1.1 00001 4

ntial serer
Parli¢ipant
Fate Lalel

Can Cancel Mstange:
Cat Cloge Instance:
£an Reassiyn
Delete Staté:r |~

Figure B25: States Tab: Pending Employee Request
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(Workflow Management, Cont’d}

Figure B26 and Figure B2Z7 show the remaining states and

their settings.

The participant at the Request Denied

state will be given permission tc close the instance.

‘ Workflow Generator aud Tracking System

lestdecien s Uhelices iridipint L it Grot MR

| mone | dMydecount | zopout |

S

Cuant User; Stacy Hutchings

it

Dosign A New Workilow

[ Retiest Gay oit Woiktiow - v1.1.00001 %]

hatial Seate:

Paieipanti  iMenager | o

[Pranse setect & warkilow state 91

State Labie);

Fending Managar Rovlew:
T

Con Cancelinstanee:

Can Clese Inatanse;
Can Nesgsigy
Delete State:

Figure B26: States Tab:

Pending Manager Review

- Workflow Generator and Tracking System

D Mome | MyAccount | Logout |

Design A New Workflow

{Reuen Dy Ot arktiow - v1.1.00001 ;7 |

Inilial State:
Participant:
Sale Label:

Tan Caneel Instange:
an Llose Inatanee:
Can Reassl

Delete State:

Figure B27: States
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(Workflow Management, Cont’d)

The Transitions tab is shown in Figure BZ28. The workflow
we are building will contain three possible transitions:
transition one, from Pending Employee Request to Pending
Manager Review; transition two, from Pending Manager Review
to Close; and transition three, from Pending Manager Review
to Request Denied.

For transition one, we select the “from state,” the “to
gtate,” give the transition a name, then select an
assignment strategy. Since the manager role contains only
one member, we use the Push-Auto Lock Up strategy to let
the system automatically assign the instance for us.

Deasign A New Workflow

[Retai=st Doy Of Prorktiow - r1.1.0000 |

Frem state:
To 3earte:
Transition ki

Assignment Stroteys

From Strmegys
To Strintcgy:

1o Deferred Choice: . Ty
DT Lalel:

Deacription:

Delste Transition: l’ T

Figure B28: Transitions Tab: Transition Cne
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(Workflow Management, Cont’d)

Figure B29 shows the selections made for transition two.
The assignment strategy does not matter when transitioning
to the Close state. For the transition strategy, we will
use Deferred Choice to present the trangition decision to
the Manager. We change the Deferred Choice indicator to
YES, customize our label, and add an optional description
before selecting the add buttomn.

Design A New Warkflow

[Regest bay Ot voridlow -1 1 00601 2]

Fiom State:
1o Stite;
Transitiars Il

Avsignmen Sirategy:

Trom Streqn
Ta Stealegy:

Is Peferred Choice:
ez Labek

Descriplion:  'ai wil use lhe deteired choice stalegy to present ths
e ctsion t the Manager|

relete Tranasition: -

Figure B29: Transitiong Tab: Transition 'Two
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(Workflow Management, Cont’d)

Figure B30 shows the selections made for transition three.
The assignment strategy will be Push - Manual, since there
are multiple userg in the Employee role. For the
transition strategy, we will again use Deferred Choice to
present the transition decision to the Manager.

H ‘ Design A Neww Workflow

| Reguzst Day Gt worktiw - vi 100001 ]

Froin Stale;

To Btale:

Transkion M
Asesignment Stratein:

From Strateyy:
To Strateyy:

tsDelerrad Choleet  Tveg (v
DG Label .

Deveription: Y4 wii use the deferred chat

; dlegy to presenithe |
Heeision 1o Iha banagar 3

Delete 1!J|I5]'i0ll; ‘l":'””“ T

i

% ool imte et

Figure B30: Transgitions Tab: Transition Three
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{(Workflow Management, Cont’d)

The From Strategies tab and the To Strategies tab provide a
summary of the current transitions from two different
perspectives. Figure B31 shows all transitions originating
from a given state within the current workflow. Figure B32
shows all transitions converging on a given state within
the current workfiow.

 Workflow Generator and Tracking System fMone } Mpfeeual | togout

Eunent User Sl;m.' Hutchings

Design A New Workflow

Requast Day I Woritoy - 14 00001 v
] [

Iiilial State - Pending Employee Request

. |CAMCEL
H {ransiion one - 1o Pending Managar Reykwy - SEQUENCE
(Fush - AdoLrokUp)

Pending Manager Review
[Approve Requesl]- 1o Closed - (Push - Kanual) SEQUEMCE
[Deny Regual] - to Requat Dendad - tPush- - SEQLEMKCE
Manal)

Request Denled
[CLCEE]

Figure B31: The Design Workflow -~ From Strategies Tab

i Home | myacoowt | legoot |

'Wq:'kflow Generator and Tracking System

i i Design A New Waorkflow

Recpiest ey O Workliow -1 100001 3]

VAR

: ;¢ E '['o Suategles 1_

IRial Siale - Pending Fmployas Request
Pending Manager Review
tranzition one - (ron Penting Employes Regusst SEQUENCE
Ratue st Benfacd
H [Dery Raquasl - (rcm Pencing biarager Review GEGUEMCE

Figure B32: The Degign Workflow - To Strategies Tab
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(Workflow Management, Cont’d)

Before we can define the process definition, both the
workflow and the form must be placed in test mode as shown
in Figure B33 and B34.

Design A New Form

Jfay Off Retuest Forn -+ 4 00001 ‘zv'.] .

Form Labal;
Description:  Ia siaple form tsed for tequasting a day ol

Mods:

Delete Formi
Verslon:  1.1.00001

Crenist By:  Slacy Hulchings 12012005 402

Modified By:  Slacy Hdehinus 12012005 716 FM

Figure B33: The Design Form - Form Tab

Design A New Workflow

{Regunst Day OIf Varkiiow - v1.1.00001 |

Jorkdipad

Worktiow Label A Day 0 ™

rastad lo demonstrate haw 1o bisd a workilow

Descsiplloy

.

Maike:

Delate WorkifTow:
Vetslon  1.1.0600]

Created Byt Stasy Huaehings 124312008 585 Pl

Nioditied Byv:  Slacy |kfchings 1245172005 710 BM

Figure B34: The Design Workflow - Workflow Tab
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Definition Management

In order to demonstrate the definition management tools, we

will add several form rules. We will also customize which
fieldg should appear in the pending task gueue within the
task management component.

The Definition Management menu gives the Workflow Engineer
two options: Design Definition and Modify Published
Definition.

The Definition tab is shown in Figure B35. 'The Workflow
Engineer enters a definition label and an optional
description before adding the form. In addition, she must
gelect a form and a workflow. The mode defaults to design
mode so full editing capabilities are available to her.

Workflow Generator and Tracking System |/ stone | nyaosour | ugom ¢

Sathedig
Cuprent Uzer $laey Hutahings

Design A New Workflow Deflnition

J“B_e‘-f!m_ﬂén 1

H pefinftion Label  RequastaDsyoll 7”‘]
& )
; Description: %Prooess dafirdion for |

ha requast & day oft workfiow 'J

FOrns | bay OIf Reusst Fom - i !
Workflow: | Request Day DIf Workflow - v1.1.00001 [
N e
Delete Defimition: 7=

Ver sion:
Created By:
Miditien By

Figure B35: The Design Definition - Definition Tab

-67 -

we




(Definition Management, Cont’d)

The Queue Fields tab is shown in Figure B36. The Workflow
Engineer must select the definition she would like to
modify from the list of available process definiticns.

Each dropdown list contains the form controls available for
display in the task management component. We will select
Request Type, Start Date, and End Date.

. Workflow Generator and Tracking System i More | myAcoount | mogow |1 o

P T M R G v

ibetforcge thi i

Désign A Neww Workilow Definition

[Rerumstabm 01 - vi 1 00001 )

Quene Colurn 12

'
Ouana Column 2t {giat Pate - o
Ouene Colunn 3t [Fndpgle: oo

Figure B36: The Degign Definition - Queue Fields Tab
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{Definition Management, Cont’d)

The Rule tab gives the Workflow Engineer the ability to
build transition as well as form rules. For this workflow,
there are nc required transition rules as shown in Figure
B37. However, we would like to define several form rules.
First, we would like to make the Request Type, Start Date,
and End Date required for transition one. Second, we would
like teo add a rule to validate the Start Date is before the
End Date. Third, we would like to make the Comments
required for transition three.

B ., L in i
. Weorkflow Generator and Tracking Systen s Pone } myhcon | egout |

ST (i

Cutrant User, Stacy Hutehings | |

e T

Dresign A New Workflow Definition

[ Requect ADayO - v 1 06001 v ]

Rule Typa: [rTranslﬂen RJJ_

Transltion: {Pieasé select alrans@lon

Measagat Forlhlz workflow  ransfioniles sre nol reguired,

Figure B37: The Degign Definition - Rulegs Tab
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(Definition Management, Cont’d)

Figure B38 and Figure B39 show examples of the rule
definitions for transition one. The type is Form Rule, the
transition is transition one, the control to validate is
indicated, and we are using the required wvalidator.

Dresign A New Workflow Dellnition

g : ik o

E [ReaestADaror vi 1 poca ]

; Rule Type:
| Traneition:

Gontie) To Valldate:  [Enpaoyes iformzion - Requesi Typs: 17}
Lonteol Type ! STRING
Valiator fﬁem:@;-—_:
Ermor Mesoage!  Request Typs is requived i

Delete Ruler

Figure B38: Rules Tab: T1 - Request Type Required

s Worktlow Definition |

Hule Typea:
Trangktion:

Conhial To Validate: | Employes knlormetion - Starl Dele : vi
Centrol Type: DATE .

: Validitor | Rocpredvais -

Error Mesuage: ;Etari Datals requires]

|

Figure B39: Rules Tab: Tl - Start Date Required
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Figure B40 shows the rule definitions for transition three.
The type is Form Rule, the trangsition is transition three,
the control to validate is indicated, and we are using the
required validator. The View Rules tab, shown in Figure
B41, provideg a summary cf all rules defined for the
current process.

Design A New Workflow Detfinition

RAuls Typs:
Transkion:

Contral Te Yalldate:
Conti ol Type s
Validater:

Ero1 Maguage:  [oouments bra reatived

;
f
l

Delete Rule:

™

Figure B40: Ruleg Tab: T3 - Reason For Denial Required

? Design A New Workflow Definition

5 Ju— S s e e . i

1 e Aoavit 13 500 |

e e e

h Foiin Rules:

franshion one - Request Type . is tequred
transtion ohe - ot Dide | s regulred
transilion ona - End Data ; is recprrer]
transllaon tiee - Reoson For Denlal ka requk ed

Figure B41l: The Design Definition - View Rules Tab
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(Definition Management, Cont’d)

We have completed our process definition. We are ready to

publish the definition. Publishing the definition
automatically publishes the form as well as the workflow
and makes the process definition available for system
asgignment. Figure B42 shows the process definition in
published mode.

TR A

i ab e ¥

GRS

A

Cuprant Uzer! Slacy Hutchlngs

Workflow Generator und Tracking Systemn | Mome | aty fecoent ¢ Yagout

! ] : Design A New Workflow DefInition

[RemuestaDaytt - v1.1 00001 v |

[neriinsn:

Dslinition Labalk Requostabay0lt ._I
Deacriplion:  Pracess dafindion lor Ihe requast a day off warkflowy

Fornu ; D'ay_(gﬁRema'sf Fr
WorkfTow: [ Requast Day Of Worktiow - v,
| Medetpubished v
Galete Befinkion: £
Verstons  1.1.00e0
Crealedl Byt Sacy Butchings  1209/2005 7,29 PW
Modilied By: Sty Hichings 1202005 U7 P

Figure B42: The Design Definition - Definition Tab
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System Management

Now that we have a published process definition, we are
ready to add the process to an existing system. Figure B43
shows the Manage Systems - System Processes tab. We will
add the RequestADayOff procesg definition to the UNF
System. Figure B44 shows the choices beneath the Select A

System menu.

. ; | oy A "
_-Workilow Generator and Tracking System tome | Ay aceouns | 1ogoen |

Efl e iy P R R M S e e e e s

Cuient beer: Staey Hulchlngs |}

Eiche b D A

Create-or blodify A System

iihdve o]

ot |:Syateri Prveosade |

{ Clkrerd syslem procassos v,

Figure B43: The Manage Systems - System Processes Tab

Workflow Generator and Tracking System

f Home | Myacconmt | mezow

Figure B44: The Home Page - Select A System Menu
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Tagk Management

Tc access the task management component, a user must select
a gystem. Figure B45 shows the resulting workflow system
when the user selects the UNF system,

. A\ UNF Workflow System | metummopain | soma | wsout |

UN LINIVERSITY o
NORTH FLORIDA.

I:um nt Usen El.uy Hulshin,

Figure B45: The UNF System - Home Page
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The Task Management component gives the Standard User three
options: Select A Workflow, View a Workflow Queue, and Add
A New Instance.

The uger must sgselect a workflow in order to access the
other menu options. When the user chooses the
RequestADayOff workflow, the system presents the current
user with a list of pending tasks. In Figure B4é, there
are no pending tasks for Stacy Hutchings.

| Retorafedaiv | Mame | wogow |

UNF Workflow System

UNIVERSITY
NORTH FLORIDA

RequastAlapCH stalys - i_l"ﬁfﬂf

[] Subrnit Date Submit By Verston Stalus hssigned Ta

Figure B46: The UNF S8ystem - View Workflow Queue
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The View Workflcow Queue option automatically defaults to
the pending tasks of the current user. The user has the
ability to view All Open, Canceled, and Closed tasks, see
Figure B47. Any additional workflow states that contain
tasks will also appear in the list to choose from.

UNE Workflow System pemenmsmain | omome | wgow |

UN'F GRIVERSH Youf
HORTH FLORIDA

- ReguestalayOIf stalus :

Figure B47: The UNF System - View Workflow Queue
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When the usger ig ready to add a new workflow ingtance, she
selects the Add New Instance option. The system presents
the user with the Day Cff Request Form shown in Figure B48.
This is the custom form built by the Workflow Engineer for
the RequestADayQff process.

Cuitiht et Shaey Hotehlngs
. RequestADayOff - Day Off Request Farm N

— Empigye2 Information
Request Type:

StartDate 7

End Date 2

— Manager Jnfermation
Reagen For Denjat i 77 e

Figure B48: The UNF System - Add New Instance
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Request A Day Off Example in Action

To demonstrate the entire workflow process from within the
Task Management component, Jimi Hutchings and Caitlyn
Hutchings will play the part of the Employee. Stacy
Hutchings will play the part of the Manager. Jimi and
Caitlyn will each submit a request for time off. Stacy
will approve the first regquest and deny the second request,
to demonstrate the possible workflow transition paths.

To submit a request for time off, Jimi Hutchings selects
the Add New Instance option. He is presented with the
gcreen in Figure B48. He enters the type of reguest, the
start date of his time off, and the end date of his time
off. Once complete, he selects the add butteon. The
request appears in hig list of pending tasks, see Figure
B49 .

The queue displays the request ID, the date submitted, the
name of the person who created the request, the version of
the workflow definition, the three form fields selected by
the workflow degigner, the current status, and the person
whe the task is currently assigned to.

{ metwnysman | Home [ Logow |

UNF Waorkflow System

ReqestARayON cians © {Pondog Wy Rk Y

10 Subenit Dale Subinil By Versian Stalug Aasigned To

Figure B49: The UNF System - J Hutchings’ Pending Queue
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{(Request A Day Off Example in Action, Cont’d)

To view the tasgk, Jimi selects the ID of the request.
system presgents him with the view shown in Figure B50,
Within the summary tab, the details of the form are
displayed along with the option to update.

Wi UME Waorldlow System | petuntomin | Home

U N HNIVERSITY 0t
NORTH FLORIDA

The

1ag0ut )

LANTIINENYRY Conunents § Tronaition § Reaselgn

RequestADayOff - Day O Request Farm

~—— Employee Informalion

510 Submktted By fimi Hulehings ’ . Submit Date :32«1)4‘205 2;5TPM . Curerst S{rte 5 Pending Employeo Renuést Ageigned To: imd Ilut&lﬁr}gn .

Request Type:
Start Date !
Endons

L

r— Wanager Information

Reason For Denial

S |

Figure B5(0: View Ingtance Details - Summary Tab
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(Request A Day Off Example in Acticn, Cont’d)

Within the commentg tab, the higtory of the instance is
displayed. The system records all transgition as well as
agsignment eventg. Thisg screen also gives all users the
ability to add comments. Figure B5l shows the Comments
tab.

. -
NORTH FLORIDA

Eustent Usen 2iml Halchings

Sununuy JRMANGICTERE Transilion § Hessuign
Submitar Commienis

Jimi Hutchings Enlry submitted
120402008 267 PH

Coniments ; i -

Figure B51l: View Ingstance Detailg - Comments Tab
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{(Requegt A Day Off Example in Action, Cont’d)

The Transition tab and the Reassign tab display transition
and reasgignment choices to the usger respectively. Both
options are determined by the workflow definition. Figure
B52 and Figure B53 ghow each tab. Jimi has two transgition
options and zero reassignment options.

| ketwravortsin | Meme | vogowm |

Y UNI Workflow Systemn

UNF :.‘:NI\'LI{SIF\‘-‘:I'

Sunant Yser Jimi Hulehings

Summary J§ Commenty JRIEGICUNE Renssign B

Please ingke a sefection ©

Figure B52: View Instance Detailg - Transiticn Tab

| Returntotain | Hems | agom |

UNF Waorkflow System

Cunent Urar Jkmi Hutehings

Sumntaty § Comments § Traneition FRILEAT

Figure B53: View Ingtance Details - Reaggign Tab
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(Requegt A Day Off Example in Action, Cont’d)

When Jimi is ready to send the reguest to his Manager, he
will select the transition tab, select the transition
option from the drop down list, then select the transition
button. The request will be removed from Jimi’s list of
pending tasks and appear as a pending task in his manager’s
queue. Because the Auto-Look Up assignment strategy was
selected for thisg transition, the system knows to
automatically assign the task to Stacy Hutchings, who is
listed as the only person for the Manager role. Figure B54
shows Stacy Hutchings’ pending queue after the request has
been transitioned.

UNF Workflow System | mewrnzamiin | wome | pgom |

B
U}\IF UNIVERSIT Y of

Current User: Stacy llutchings

1D Submit Date Subhmil By Version Status Assigned Te

- 1200402005 2:57 P 11000t 12008/ 2005 Pending Manage: Review Slacy Hulchings.

Figure B54: Pending Tasks for Stacy Hutchings
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{Request A Day Off Example in Action, Cont’d)

When Stacy views the request, she sees the details of the
request. The Comments tab in Figure B55 shows the
transition history. The Transition tab in Figure B56
presents her with a new list of transition decisions. The
Manager has the option to Approve or Deny the request.

UNAVERSITY of
MORTH FLORIDA
BER

_,

Currant Ustr! Shacy Hutchings

Summary §ELHRAEILRE Trensilion | Reassign T :

it Hutehings Entry ransitioned from Pendlng Employes Request la Pending Mahayer Review
1240472005 342 £'6
Jint Hutchings Entry suhrmified

| 12004/2008 2.67 PR

Figure B55: View Instance Detailg - Comments Tab
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Please niake & seleclion; |Dery Relmsi

Figure B56: View Instance Details - Transition Tab
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(Request A Day Off Example in Action, Cont’d)

For thig request, Stacy will select the Approve Reqguest
option then gelect the transition button. The request
transitions automatically to the Closed state. Figure B57
shows the tasks listed in the Closed queue. Figure B5S
shows the Comments tab when you view details on the
request.

£y UNT Workflow Systerr

le‘F LNIVERSITY of
NORTH FLORIDA

Réqlia-ith!JWfslalusz [C_:Jm-d_ —

n Spbmit Date Submi By Version Status Assigned To

Figure B57: View Workflow Queue Closed
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NORTH FLORIDA,

Summusry Cumments Fransition Reanaign
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Stacy Hulthings Eniry tlozed
120442005 7:05 PM
Jiral Hutehings Enliy ransHtamer from Panding Emplayes Requestio Fanding Manayer Review
1200472005 2.42 PM
Jred Hutekings Enlry submitted
1210412005 2:57 PM
Figure B58: View Instance Details - Comments Tab
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(Request A Day Off Example in Action, Cont’'d)

To demonstrate what happens in the event the request is
denied, Caitlyn Hutchinge will initiate a request for the

csame day off.
enter the details for the request,
satigfied with her request, she will transition
manager, Figure B59 shows the wvalidation error
when a transition rule fails. In this example,
forgotten to select the type of day cff for her

and when she

She will select the Add New Ingtance cption,

is

it to her
that occursg
Caitlyn has
request.

The request will not transition until all errors are

corrected.
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The followvying emors wara foirsd
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Figure B59: View Instance Details -
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{(Request A Day Off Example in Action, Cont’d)

Figure B60 shows the request has transitioned successfully
to the Manager role. When Caitlyn views her request, no
longer in her pending list of tasks, the system reminds her
the request is in View Only Mode and removes the ability to
update, transition, and reassign the request.

| memuntozdn | mome | wogour |
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Figure B60: View Instance Details -View Only Mode
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{(Request A Day Off Example in Action, Cont’d)

The new regquest appears in the Manager's ligt of pending
tasks shown in Figure B61l. For this example, the Manager
ig going to select the Deny Request option then select the
transition option without entering comments. Figure Bé&2
shows the error message displayed.
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Figure B6l: Pending Tasks for Stacy Hutchings
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Figure B62: The UNF System - View Instance Details
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(Request A Day Off Example in Action, Cont’d)

After the Manager fills in the reason for denial, the
system pregents the Manager with a list of participants for
assignment. The Manager would like to return the request
to Caitlyn so she selects her name from the list then
selects the assign button, see Figure B63.

X UNF Workilow Systemn | kewnzomaln | Home | sgout |
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Figure B63: Transition Tab: Select Participant
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(Request A Day Off Example in Action, Cont’d)

After denving the request, the request returns to Caitlyn’s
pending task queue with a status of Request Denied shown in
FPigure Be4. Caitlyn has the ability to view the request
and the reason for denial. Figure B65 shows the Transition
tab with a single transition option of closing the
instance.
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LNWESSITYof
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Pigure B64: Pending Tasks for Caitlyn Hutchings
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Figure B65: View Instance Details - Transition Tab
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(Requegt A Day Off Example in Action, Cont’d)

Figure B66 shows both requests listed in the Closed task
queue.

The purpose of the documentation was to demonstrate each of
the components of the Workflow Generator and Tracking
System and to provide a working example of how an end user
would approach the task of creating and implementing a
workflow.

| petwnTolfain | Home | togout |

UNTF Workflow Syslem
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Figure B66: The UNF System - View Workflow Queue Closed
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