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ABSTRACT 
Supporting business processes with the help of workflow 
systems is a necessary prerequisite for many companies to 
stay competitive. An important task is the specification of 
workflow, i.e. these parts of a business process that can be 
supported by a computer system. This paper is about the 
definition and development of user interfaces for workflow 
information systems. XML-based user interface description 
languages express various aspects of the user interfaces, in-
cluding the abstract and concrete elements of the user inter-
face, the tasks to be performed by the users, and the user in-
terface dialogue. We have developed a framework for ex-
pressing workflow aspects, and using UsiXML for render-
ing the user interfaces.   

Categories and Subject Descriptors 
D2.2 [Software Engineering]: Design Tools and Techniques – 
Modules and interfaces; user interfaces. D2.m [Software Engi-
neering]: Miscellaneous – Rapid Prototyping; reusable software. 
H.1.2 [Information Systems]: Models and Principles – Us-
er/Machine Systems. H5.2 [Information interfaces and presen-
tation]: User Interfaces – Prototyping; user-centered design; user 
interface management systems (UIMS). 

General Terms 
Design, Experimentation, Human Factors, Verification. 

Author Keywords 
Workflow, user interface description language, task model, 
organizational model. 

INTRODUCTION 
In every company there are procedures aimed at providing 
increased efficiency, consistency, and quality. Among them 
are concepts such as business process and workflow man-
agement. Their objective is to clarify, improve, and coordi-
nate complex activities and interactions. The goal of a busi-
ness process is to deliver specific products or services while 
ensuring the organization’s overall interests. Examples for 
business processes are processing purchase orders over the 
phone, processing insurance claims, and processing a car 
registration. The objective of workflow management is to 
support the execution of business processes. The parts of a 
business process that can be supported by a computer sys-
tem are called workflows. A workflow management system 
(WFMS) is a computer system that implements workflow 
management functionality. 

In this context, an important aspect to consider is the design 
of the user interfaces of the system. In the area of workflow 

there has been increasing interest in developing methods 
and languages to design user interfaces, as the work of [1] 
and [12]. In Human-Computer Interaction, a user interface 
description language express various aspects of the user in-
terfaces, including the abstract and concrete elements of the 
user interface, the tasks to be performed by the users and 
the user interface dialogue.  Nevertheless, there are several 
opportunities to improve on these languages; in this paper, 
we will explore a systematic way to design the user inter-
faces for a workflow information system. 

The workflow model defines what processes and tasks need 
to be fulfilled and their possible ordering, hence the work-
flow model is a “framework” for creating task models; 
hence the task model is suitable for designing user interfac-
es. 

The remainder of this paper is structured as follows: Sec-
tion 2 presents an overview of the related work. Section 3 
introduces a model for specifying the workflow, and then 
we describe a method for designing workflow user inter-
faces based on UsiXML (Section 4). Section 5 presents a 
case study and the software supporting the method. Section 
6 summarizes our work deriving conclusions and future 
work.   

RELATED WORK 
In order to provide a meta-model of workflow concepts 
which are related to user interface issues, this section pre-
sents an overview of the existing literature. It has been di-
vided in three related parts: the workflow characteristics, 
the task model concepts, and the user interface description 
languages to generate user interfaces. There is a plethora of 
methods, tools, and models in the literature, including open 
source systems and vendors systems, research into all of 
them is not the objective of this section, and we just present 
some of them. 

Workflow theory 
Workflow models focus on how work is done to 
accomplish organizational goals; it defines how task, 
information, and documents are passed from one participant 
to another in the organization [28]. According to [16], the 
essential workflow characteristics are: tasks/activities that 
are performed by (role-playing) persons, using supporting 
tools that give access to a variety of shared information re-
sources. Due to the importance of workflow nowadays, 
several workflow notation, descriptions, and software sup-
port have been proposed to design and specify it. 

In Faure, D., Vanderdonckt, J., (Eds.), Proc. of 1st Int. Workshop on User Interface Extensible Markup Language UsiXML’2010 (Ber-
lin, 20 June 2010), Thales Research and Technology France, Paris, 2010. ISBN 978-2-9536757-0-2 
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Some notations used are: Petri Nets [22]as a technique for 
modeling and analyzing processes; Statechart Diagrams 
[27] is a graph that represents a state machine describing 
the response, of an object of a certain class, to the receipt of 
outside stimuli; Business Process Modeling Notation 
(BPMN) [18] is a standardized graphical notation for draw-
ing business process in a workflow; and UML Activity Dia-
grams [4] provides a view of the behavior of a system by 
describing the sequence of actions in a process. UML activ-
ity diagrams are intended to model both computational and 
organizational processes. Currently, several models and de-
sign methods support the development of complex work-
flow-based applications providing notations for business 
process and including tool support. Some of them are: The 
Progression Model [21] has incorporated some of the man-
aging concepts of workflow to increase the flexibility in in-
formation systems; Microsoft Windows Workflow Founda-
tion (WWF) [5] is an extensible framework for developing 
workflow solutions on the Windows platform. It provides a 
single, unified model to create end-to-end solutions that 
span categories of applications, including human workflow 
and system workflow; WebSphere® MQ Workflow (IBM) 
[10] supports long-running business process workflow as 
they interact with systems and people. Automates and 
tracks business process in accordance with business design; 
Workflow on Intelligent and Distributed database Envi-
ronment (WIDE) [3] defines an advanced conceptual model 
for describing both the flow of activities and the organiza-
tional environment in which these activities are performed; 
Business Process Visual ARCHITECT (BP-VA) [26] is a 
visual modeling tool that provides the most extensive sup-
port for BPMN. 

Due to the large amount of existing workflow products we 
came to a point where it is very difficult to analyze and 
compare their capabilities on a common scheme. However, 
they can be gathered in a collection of workflow patterns 
that provide the basis for an in-depth comparison of com-
mercially available workflow systems. Control-flow pat-
terns [23] identified useful basic routing constructs such as 
sequence, parallel split, synchronization, exclusive choice. 
From a data perspective, there is a series of characteristics 
that occur repeatedly in different workflow modeling para-
digms. Workflow data patterns [19] are aimed at capturing 
the various ways in which data is represented and used in 
workflows. Workflow resource patterns [20] correspond to 
the manner in which tasks are allocated to resources, that is 
any entity that is capable of achieving some work unit. 

Task theory 
A common definition for a task is “an activity performed to 
reach a certain goal” [25]; task models play an important 
role because they indicate the logical activities that an ap-
plication should support to reach user’ goals. While the 
purpose of task analysis is to understand what tasks should 
be supported and what are their related attributes, the aim 
of task modeling is to identify more precisely the relation-
ships among such tasks. Task models are explicit represen-

tations of user tasks that can help support certain rigorous 
forms of task analysis. In [6] we discuss some well-known 
and widely used task notations, examining which character-
istics they exhibit and which attributes they cover.  Task 
models play an important role in UI design because they 
support the systematic representation of the user activity as 
opposed to the system activity. 

User interface description languages theory 
Model-based user interface design is intended to assist in 
designing UIs with a more formal computer supported 
methodology; a user interface description language (UIDL) 
is intended to capture the details of what a user interface 
could or should consist. There are solutions for developing 
UIs that are based in eXtensible Mark-up Language 
(XML). There is a plethora of user interface description 
languages that are widely used, with different goals and dif-
ferent strengths. On one hand we have software vendors 
UIDLs and, on the other hand, there are free license UIDLs 
to use. A review of user interface description languages 
was produced [9] that compares a significant selection of 
various languages addressing different goals, such as multi-
platform user interfaces, device-independence, and content 
delivery. UsiXML [12] is a XML-compliant markup lan-
guage capturing the essence of what a UI is or should be 
independently of physical characteristics. It has been se-
lected as the UIDL to be used in the remainder of this work 
because of its capabilities of extensiveness, availability, 
central storage of models, and its model-driven approach.  

A WORKFLOW MODEL 
After reviewing the available literature, we can identify the 
elements needed to model the workflow. We propose a 
model called FlowiXML (user interfaces to workflow based 
on UsiXML) [7] to support workflow information systems, 
which are advocated to automate processes based on 
requirements and processes of the organization. The 
methodology applies to: 
1) Integrate human and machines based activities, in 

particular those involving interaction with IT 
applications and tools. 

2) Identify how tasks are structured, who perform them, 
what their relative order is, how they are offered or 
assigned, and how tasks are being tracked. Figure 1 pre-
sents an overview of the meta-model. FlowiXML is di-
vided in different models.  

Workflow model 
The workflow model describes how the work in organiza-
tion flows by defining models of: process (what to do?), 
tasks (how to do it?), and the organizational structure 
(where and who will perform it?). Also, it contains infor-
mation relevant to controlling and coordination of the exe-
cution of its constituent tasks (e.g. required skills, possible 
actors, and execution requirements). A workflow model has 
at least one process and each process has at least two tasks. 
Workflows are described with a name and ID. 
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Figure 1. Workflow meta-model.
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Process model 
The definition of a process indicates the ordering of tasks 
in time, space, and resources. The representation of this 
model is an adaptation of the Petri Nets notation proposed 
in [22]and is compatible with the workflow resource pat-
terns proposed in [20]. The process model is composed of: 

 Process. A process consists of a number of tasks and a 
set of relationships among them. The definition of a 
process indicate which tasks must be performed and in 
what order.  

 Process operators. They indicate the different ways 
in which the processes could be executed. 

 Work list. It is a list of work items related with a given 
workflow. 

 Work item. It is the representation of the work to be 
processed. 

Task model 
Task models are used to collect the requirements of a work-
flow system. A task is an activity that has to be performed 
by users to reach a given goal related to the processes. In-
troducing task models description to the workflow models 
corresponds, but is not limited, to the following reasons:  

 Task models describe, opposed to process models, end 
users’ view of interactive tasks while interacting with 
the system. This allows describing how a task is per-
formed.  

 It is true that in a process model we can add the detail 
desired, with process hierarchies, to represent a de-
tailed task description. However, we consider that spe-
cific temporal operators, iteration, suspend/ resume, 
applied to task, can be more naturally defined in a task 
model rather into a process model, that implies the cre-
ation of dummy transitions. 

The task model described in [12] [23] benefit from a con-
ceptual contribution; the benefits consist mainly in added 
some task attributes and relationships. The condition is an 
attribute not considered in previous version and essential to 
the occurrence of the task.  

 preCondition. Before a task can be performed it must 
fulfill certain conditions. 

 postCondition. A task can be considered finished if it 
fulfills the necessary requirements.  

The binary relationships that were introduced are: 

 Cooperation. These relationships specify the cooper 
tion that could be between two or more tasks.  

 Inclusive choice. These relationships specify two tasks 
that: both could be executed or just one of them or nei-
ther of them.  

 Disabling with information passing. These relation-
ships occur if one task is completely interrupted by an-
other task; and the information produced in the first 
task is used as an input for the second task. 

Organizational components 
Although information systems are an integral part of organ-
ization; the key elements of an organization are its people, 
structure, business processes, politics, and culture. We pro-
pose an organization framework representing the places 
where work is performed and the users that perform it. This 
part contributes to UI adaptation to different categories of 
users and security of IS by blocking access to UIs when the 
user does not have the permission to perform the task. 

The attributes of this model are: 

 Organizational unit. An organizational unit is a formal 
group of people working together with one or more 
shared goals or objectives. It could be composed of 
other organizational units. 

 Task resource.  A task resource is an entity that is di-
rectly or indirectly involved in carrying out the work.  

 User stereotype. This class represents the set of users 
sharing the same values. Each user stereotype may in 
turn be decomposed into sub-user stereotypes. 

 Means materials. It is a type or resource that is physi-
cally tangible and is a non human resource.  

 Means immaterials. It is a type of resource that is 
physically intangible; it does not have a material form 
or substance. 

 Log entry. LogEntry describes specific characteristics 
that resources may possess. Each resource may have a 
log Entry associated with him. 

 Job. Jobs are the total collection of tasks, duties, and 
responsibilities assigned to one or more positions 
which require work of the same nature and level. 

 Agenda item. Agenda items are the tasks that a us-
erStereotype has to perform. 

 Agenda. The agenda is a list of agendaItem that are as-
signed to userStereotypes. A userStereotype has one 
and only one agenda and an agenda belongs to one and 
only one userStereotype. 

Mapping model 
UsiXML is composed of various models [23], among them 
the mapping model serves to gather a set of pre-defined, in-
ter-model relationships that are semantically related. 

This mapping model benefits from a conceptual contribu-
tion in order to link the tasks with resources (Figure 2). 
Based in [20] we use the workflow resource patterns to 
capture the various ways in which tasks are allocated. We 
extend the mapping model by adding:  

 Is grafted on. It grafts a task on another one. This rela-
tionships is useful when a task (Tj) has been executed, 
and a task complementary (Ti) is defined to realize the 
first task. Ti is completely autonomous to Tj.  

 Is defined by. It refers to a task defined by a userStere-
otype.  

 Is allocated to. It corresponds to a task that is assigned 
to a resource. 
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Figure 2. Mapping model. 

Workflow users 
When a workflow is designed, several userStereotypes are 
involved in the process: 

 The Workflow designer is in charge of the conceptual 
process and the drawing of the organization. Direct 
communication is needed to the workflow manager of 
the organizations to have the global view of the pro-
cesses to be modeled. The results provided are mock-
up of the workflow of the processes to be modeled. 

 The Workflow manager is a person who is responsible 
for the handling of a whole workflow. Through the 
modeling the knowledge required to model the organi-
zation is captured with meetings with supervisors, 
workers, etc. 

 The Process manager is the person who is responsible 
for a particular process. 

 The end user is any userStereotype that belongs to the 
organizational model (internal) or is part of other or-
ganization (external). It can be the manager, an econ-
omist, the lawyer, any valid user declared in the work-
flow specification.     

The above roles could be assigned to different persons or 
combined into one single person. Apart from the concep-
tion of a workflow system, the final use of the system could 
impact several levels in the hierarchy of the organization. 

DEVELOPING WORKFLOW USER INTERFACES 
Developing user interfaces from a workflow specification 
has several dimensions to be tackled. We need user inter-
faces to:  

 Support user’s tasks specified in task models 
 Support user’s communication with agendas that must 

be updated accordingly as users received a new item or 
when they finish a task   

 Support tasks allocation, resource patterns, by different 
means such as: allocation, offering, delegation. 

In order to develop UIs, we consider (Figure 3): 

 Elicitation of the organization. We assume that there 
are means to collect information that will serve as in-
put. 

 Workflow modeling of the problem which includes the 
definition of:  the organizational units, jobs and user 
stereotypes, process models, workflow allocation pat-
terns and task models. 

 Mapping the workflow specification into a workflow 
information system.  

 Manage the workflow through the workflow manager. 

. 

 
Figure 3. Method overview. 
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Forward and backward arrows denote the propagation of 
information from one model to another. For instance, a new 
task model must make available a task for a process model 
and vice versa a new task in a process model might be de-
tailed with a task model. Jobs, user stereotypes and organi-
zational modeling just affect the workflow model. Then the 
workflow model makes them available for process model-
ing and task modeling. This particular aspect of concepts 
propagation was significantly useful for the software tools 
that support our method. We will explain the steps of this 
method, even they are presented consecutively, it is not 
mandatory to follow this order. 

Step 1: What to do? Processes specification 

As we pointed before, the definition of a process indicates 
which tasks must be performed and in what order. As nota-
tion we use Petri Nets, a tool for modeling and analyzing 
processes. 

Step 2: How to do it? Tasks specification 

For each process a task model can be specified to describe 
in detail how the process/task is performed. By exploiting 
task model descriptions different scenarios could be con-
ducted. Each scenario represents a particular sequence of 
actions that can successfully be performed to reach a goal. 
Task models do not impose any particular implementation 
so that user tasks can be better analyzed without implemen-
tation constraints.  

Step 3: Where to do it? Organizational units’ specifica-
tion 

We introduced an organizational unit concept; it describes 
the places where work is carrying out. It can be a physical 
chamber in a builder (e.g. an operating room), but it can al-
so be a complete floor in a hospital.  The elements corre-
sponding to the actual organizational structure in a specific 
organization are specified during the organization design. 

This part contributes to UI adaptation to different catego-
ries of users and security of IS by blocking access to UIs 
when the user does not have the permission to perform the 
task. 

Step 4: Who will carry out it? Job and user specification 

This step consists in the description of all the users in-
volved in the performance of tasks. Jobs are ways to struc-
ture the crew of people inside the organization. It involves 
the complete collection of knowledge and practices needed 
by a definite human resource to perform a task. 

Step 5: Whom? Applying workflow resource patterns 

Actual assignment of tasks to resources is performed ac-
cording to workflow resource patterns [20]. The way in 
which tasks are advertised to resources is essential; there-
fore we need to consider the different states that task goes 
through, from creation to termination. We propose a life 
cycle (Figure 4) of the task from the time that it is created 
to final completion (or failure or cancel).  

Workflow resource patterns have been identified that cap-
ture the different manners in which resources are presented 
and used in workflows. The rationale for identifying these 
patterns was the need to master the many ways according 
which work can be distributed.   
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Figure 4. Task life cycle. 

In [8] a collection of user interface design patterns for 
workflow information systems is presented. We give below 
only a snapshot (Figure 5) for facilitating the understanding 
and for illustration purpose. 

Step 6: Mapping the workflow to user interfaces 

Once the workflow has been defined, we part from the task 
models for developing the workflow UIs and then we fol-
low the different steps until provided the final user inter-
face (Figure 6). We completely rely on UsiXML which is 
compliant with the Cameleon Reference Framework [1]. 

 

 
 

.  

Name: Direct allocation 
Identifier: R-DA 
Synopsis: The ability to specify at design time the identity of 
the resource that will execute a task 
Strengths: To prevent the problem of non-suitable allocation 
Weakness: No opportunity to change the resource if he is not 
available to perform the task 
Opportunities: To ensure task is routed to specific resource  
Problem: This pattern effectively defines a static binding of 
tasks to a single resource  
Solution: Probably the use of deadline and escalation mecha-
nisms when the resource becomes overload and cannot deal 
with his assigned workload in a reasonable timeframe  
Example: “Ask reviewers preferences” task must only be un-
dertaken by “Joshua Brown” 



- 21 - 

 

 
Figure 5. Direct allocation pattern. 

 
Figure 6. Cameleon Reference Framework and UsiXML. 

Case study and workflow editor 
In order to support the generation of UIs from a workflow 
model, a workflow editor has been developed. The case 
study will be elaborated and described among to the use of 
the editor and the concepts involved in each phase. 

Identification of workflow, process and task. The meth-
od starts from a scenario describing the case study to be 
addressed in a textual format containing the existing or en-
visioned system with as much details as possible depending 
on the information available. The way this information is 
collected and its completeness in not in the scope of our re-
search. Modeling workflow, processes and tasks consists of 
a fundamental activity that initiates user-centered design in 
user interface development. It is therefore important to 
reach the best possible model and that modeling activities 
remains consistent when the modeler changes. For this 
purpose, we introduced a set of criteria; see Table 1, in or-
der to identify models during modeling in an unambiguous 
way that result into a model exhibiting desired properties of 
quality such as completeness, consistency. In addition, 
starting and stopping criteria provide designers with guid-
ance on when and how to start and finish each model. 

What? Workflow specification. The workflow specifica-
tion, depicted in the process model, takes place inside of 
the organizational unit framework. Concretely, the work-
flow represents the business process and determines the 
right resource for the right task at the right time (Figure 7).  

Table 1. Identification criteria. 

 Time 
Space (loca-

tion) 
Resource Type 

Workflow 
Series 
of time 
periods 

Different lo-
cations; 
same organ-
ization 

Same or 
different 
groups of 
resources 

- 

Process 
Series 
of time 
periods 

Different lo-
cations 

Within 
groups, 
group as a 
whole, or 
among 
groups 

Primary (pro-
duction), sec-
ondary (sup-
port), or tertiary 
(managerial) 

Task 
Same 
time 
period 

Same loca-
tion 

One or 
two types 
of re-
sources 

User, interac-
tive, system,  
abstract, or  
machine task 

Where? Organizational units’ specification. This step con-
sists in specifying the location in which the work must be 
done. Organizational units’ attributes are then specified in 
the editor and graphically the workflow designer identifies 
the different components of the organization. Organiza-
tional units are represented by rectangles (big rectangles in 
Figure 7), which will contain a set of ordered tasks and the 
available resources. It is the way to locate those elements 
inside the organization. The following organizational units 
are the structural decomposition of the hospital: (i) recep-
tion: patients coming to this unit will be dispatched through 
the medical units of the hospital; (ii) general medicine: di-
agnostic and simple medical acts are realized in this unit; 
(iii) surgery: patients will be operated in this unit; (iv) der-
matology: unit involved in every dermatological resource 
and the performance of the related medical acts; (v) pay-
ment service. 

 
Figure 7. FlowiXML editor. 
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Who? Specification of jobs and user stereotypes. This step 
consists in the description of all the actors involved in the 
workflow. For this purpose we define different levels of 
users, who are the resources that will be in charge of per-
forming the organization work. Jobs are ways to structure 
the crew of people inside the organization (Figure 8). It in-
volves the complete collection of knowledge and practices 
needed by a definite human resource to perform a task. 
Jobs specified in the definition of the case study are the fol-
lowing: Receptionist, Generalist, Surgeon, Anesthetist, 
Nurse, Dermatologist and Cashier. Once jobs are defined it 
is possible to incorporate user stereotypes, people able to 
carry out tasks of a particular job.  

 
Figure 8. Job handler editor. 

The workers editor (Figure 9) is used for this purpose. 
Workers are defined in terms of attributes (name, experi-
ence, hierarchy level) and the list of jobs they can perform. 
For instance, we define a user stereotype called Robert 
Wink, having 4 years experience in the third hierarchy lev-
el. He is able to carry out tasks as a generalist and surgeon. 
A data base of workers can be specified using this editor. 
Also, it is necessary to assign them a place into the organi-
zational scheme. A user stereotype may be assigned to sev-
eral organizational units. Hierarchically, a worker being in 
an organizational unit also belongs to every unit included 
in the main one. The graphical representation used for the 
workflow editor is based on a first resource container in-
side the organizational unit. It allows the workflow design-
er to group resources. Job boxes are put inside of the main 
resource box. Each job box is instantiated by user stereo-
types able to perform the job of the box. This leads to the 
kind of representation given in Figure 7 (small rectangles). 
The organizational unit contains a resource box made of 
three job boxes. Every job box instantiates user stereotypes 
of a certain job (there are two surgeons, one anesthetist and 
one in the given example). This lets managers know which 

resources are available for execute a task in an organiza-
tional unit. 

 
Figure 9. Workers editor. 

Whom? Defining workflow resource patterns. It is im-
portant to specify who will be in charge of what. For that 
purpose, we use workflow resource patterns to assign or of-
fer tasks. As, we have already defined jobs and user stereo-
types, now we add rules defining the way work will be un-
dertaken. The resource pattern editor (Figure 10) allows the 
workflow designer to specify resource patterns. At first a 
list of jobs required to carry out task is specified in the edi-
tor. The workflow designer selects one or more jobs allow-
ing a user stereotype to realize the task. For the moment, 
some workflow resource patterns have been incorporated 
so that the designer may apply them directly using a prede-
fined UI.  

 
Figure 10. Workflow resource patterns editor. 
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How? Task models specification. For each process a task 
model can be specified to describe in detail how the task is 
performed. By exploiting task model descriptions different 
scenarios could be conducted. Each scenario represents a 
particular sequence of actions that can successfully be per-
formed to reach a task goal (Figure 11). We use a plug-in 
of IdealXML [17]. 

 
Figure 11. IdealXML editor [17]. 

Mapping the workflow to UI. Finally we have to deal 
with the problem of generating the complete UIs set to 
support all the designed workflow in run-time. This step is 
achieved by relying on the UsiXML method that progres-
sively moves from a task model to a final user interface. 
This approach consists of three steps: deriving one or many 
abstract user interfaces from a task model, deriving one or 
many concrete user interfaces from each abstract one, and 
producing the code of the corresponding final UIs. 

 
Figure 12. User interface derived from task model. 

To ensure these steps, transformations are encoded as 
graph transformations performed on the involved models 
expressed in their graph equivalent. For each step, a graph 
grammar gathers relevant graph transformations for ac-
complishing the sub-steps. For instance, applying this 
method to the task model we obtain its correspondent UI 
(Figure 12). 

CONCLUSION 
This paper defined a method for designing UI of workflow 
information systems where UI are directly derived from a 
model of the workflow, which is decomposed into process-
es to end up with tasks. The goal here is not to provide yet 
another model of workflows, but to identify a meta-model 
of concepts that are considered fundamental in order to ad-
dress challenges posed by UI of these workflows. This 
could achieved by identifying existing related models and 
consolidate them. 

Based on workflow patterns, it is possible to model an en-
tire workflow with high-level mechanisms and automatical-
ly generate the workflow specifications and their corre-
sponding UIs. All models are uniformly expressed in the 
same XML-based specification language so that mappings 
between models are preserved at design-time and can be 
exploited at run-time in needed. Then, the different steps of 
the approach have been properly defined based on the un-
derlying models and a tool has been developed to support 
the method enactment. The major benefit of the above 
method is that all the design knowledge required to pro-
gressively move from a workflow specification to its corre-
sponding UIs is expressed in the model and the mapping 
rules. 

The method preserves continuity (all subsequent models 
are derived from previous ones) and traceability of its en-
actment (it is possible to trace how a particular workflow is 
decomposed into processes and tasks, with their corre-
sponding user interfaces). In this way, it is possible to 
change any level (workflow, process, task, and UI) and to 
propagate the changes throughout the other levels by navi-
gating through the mappings established at design time. In 
order to partially support this method, a software tool has 
been developed in Java 1.5 that supports the graphical edit-
ing of the concepts introduced in an integrated way. This 
method has been so far validated on several real-world case 
studies. As future work we would like to include workflow 
analysis to our approach in order to get statistics of the us-
ers of the workflow, managing of exceptions (it is im-
portant to handle abnormal events that may happen during 
the execution of a task), and include further implementa-
tion experiences, to allow the refinement and refreshment 
of our approach. 

FlowiXML web site 
More information, including the tool, a video demo, link to 
other case studies, can be found at http://www.usixml.org.  
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