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ABSTRACT 
In this paper we argue that user interface design should 
evolve from iterative to evolutionary design in order to 
support the user interface development life cycle in a more 
flexible way. Evolutionary design consists of considering 
any input that informs to  the lifecycle at any level of ab-
straction and its propagation  through inferior and superior 
levels (vertical engineering) as well as the same level (hor-
izontal engineering). This lifecycle is particularly appropri-
ate when requirements are incomplete, partially unknown, 
to be discovered progressively. We exemplify this lifecycle 
by a method for developing user interfaces of workflow in-
formation systems. The method involves several models 
(i.e., task, process, workflow, domain, context of use) and 
steps. The method applies model-driven engineering to de-
rive concrete user interfaces from a workflow model im-
ported into a workflow management system in order to run 
the workflow. Instead of completing each model step by 
step, any model element is either derived from early re-
quirements or collected in the appropriate model before be-
ing propagated in the subsequent steps. When more re-
quirements are elicited, any new element is added at the 
appropriate level, consolidated with the already existing el-
ements, and propagated to the subsequent levels. 
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INTRODUCTION 
In Software Engineering (SE), evolutionary prototyping is 
a software development lifecycle (SDLC) model in which a 
software prototype is progressively created for supporting 
demonstration to customer and for elicitation of system re-
quirements elaboration [11]. Evolutionary prototyping 

model includes four main phases: 1) definition of the basic 
requirements, 2) creating the working prototype, 3) verifi-
cation of the working prototype, and 4) improvement of the 
requirements elicited.  

Evolutionary prototyping model allows creating working 
software prototypes faster and may be applicable to pro-
jects where: system requirements early are not known in 
advance, new software needs to be created, and developers 
are not confident enough in existing software development 
experience. 

Evolutionary design extends evolutionary prototyping in 
the sense that a system prototype, once it has been suffi-
ciently refined and validated, may go further in the soft-
ware development life cycle: from early to advanced de-
sign, if model-driven engineering is used as a method for 
the user interface (UI) development life cycle. 

The remainder of this paper is structured as follows: the 
next section introduces the concept of evolutionary design, 
its motivation, and its definition. Next, the full implementa-
tion of this concept is applied on a software tool, and ex-
emplified through two case studies. An experiment con-
ducted to determine what the superior factors of evolution-
ary design over a traditional SDLC are. Last, we provide 
some related work and our conclusions. 

EVOLUTIONARY DESIGN CONCEPT 
Evolutionary design consists of considering any input that 
informs to  the lifecycle at any level of abstraction and its 
propagation  through inferior and superior levels (vertical 
engineering) as well as the same level (horizontal engineer-
ing).  A propagation is defined by an operation type (i.e., 
creating, deleting, modifying), a source and a target (e.g., a 
model entity, a model attribute, a model relationship), and a 
direction (i.e., forward, backward or bidirectional). For in-
stance, creating a class in one model may propagate the 
creation of another class in another model. If there is con-
tinuous feedback between the evolving design representa-
tions, each design activity can benefit from information de-
rived in the other steps. For example, user interface design 
benefits from task analysis; problems in the task analysis 
can in turn be revealed during user interface design, allow-
ing benefit to be derived in both directions [1]. We give a 
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taxonomy of these propagations as model-to-model (M2M) 
transformations in HCI. A taxonomy of model transfor-
mations [16] showed that is important to consider horizon-
tal versus vertical transformations. A horizontal transfor-
mation is a transformation where the source and target 
models reside at the same abstraction level. 

A typical example is refactoring. A vertical transformation 
is a transformation where the source and target models re-
side at different abstraction levels. A typical example is re-
finement, where a specification is gradually refined into a 
full-fledged implementation, by means of successive re-
finement steps that add more concrete details. The remain-
der of this paper will focus only on creating operations as a 
systematic example for discussion propagations. Other op-
eration types are similar. 

UI DESIGN METHOD FOR WORKFLOW 
In this section, we briefly outline the steps of a method for 
designing GUIs of workflow information systems (WfIS). 
Since this paper is aimed at addressing the problem of 
propagation in evolutionary design, this outline is ex-
plained here only with a level of details that is useful for 
the rest of the discussion and for the sake of evolutionary 
design. For more details, please refer to [8]. We then pro-
vide a series of propagations that have been implemented 
in FlowiXML, a software that support evolutionary design 
based on the aforementioned method. The method is com-
posed on the following major steps: Workflow information 
system requirements, design and implementation. 

 

Figure 1. Methodology to develop workflow 
information systems 

In Figure 1, forward and backward arrows denote the prop-
agation of information from one model to another. For in-
stance, a new task model must make available a task for a 
process model and vice versa, a new task in a process mod-
el might be detailed with a task model. Jobs, user stereo-
types and organizational modeling just affect the workflow 
model. Then the workflow model makes them available for 
process modeling and task modeling. This particular aspect 
of concepts propagation was significantly useful for the 
software tools that support FlowiXML methodology [10]. 

“The process is iterative; once the implementation is done 
the system can be refined starting from the requirements or 
the design”. The modeling activities also are iterative. It is 
important to mention, the evaluation of the final imple-
mented system is not in the scope of this paper. As many 
methods exist for this purpose and depending of the context 
of use they are used, we just assumed that in some way the 
system will be tested and if there is a need to iterate then 
there is a point back into the requirements definition and 
the design of the workflow information systems. 

Identification Criteria 
One important and recurrent element that is of our interest 
is the concept of “task”. There are fundamental works that 
define workflow, processes, and tasks [23]. We established 
[5] a set of criteria to identify the concepts of: task, process 
and workflow. We looked at four dimensions surrounding 
the task execution (i.e., time, space, resources, and infor-
mation). Any variation of any of these four dimensions, 
taken alone or combined, thus generates a potential identi-
fication of a new concept. At first everything is classified 
as tasks. A task could be part of a process model or a task 
model. Existing knowledge on task identification criteria is 
again relevant to make such separation. Table 1 shows part 
of these identification criteria. 

 
Table 2. Identification criteria. 

A task model is composed of tasks performed by the same 
resource, in the same location and in the same time period. 
The reader must not be confused by the fact that during the 
execution of the task one of these properties might be 
changed. For instance, the task “insert client information” 
could be suspended during the execution of the task, for in-
stance, while answering the phone, consequently when the 
user resumes the execution of the task the time period 
changes, it is no longer the same. However, this does not 
affect the nature of the task and its time periodicity; these 
kind of external events are part of the task life cycle. 
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Figure 2. Evolutionary design of graphical user interfaces activity diagram. 

Location and change in user is something evident to identi-
fy but the time periodicity might be tricky to discover. If 
the designer confronts difficulties we propose the use of a 
timeline to gather tasks just to be sure that they are execut-
ed in the same time series. A process model is composed of 
tasks performed by one resource, or one or more group of 
resources; the location is the same; the time periodicity 
changes. Finally a workflow is composed of processes per-
formed by one or more group of resources; located in dif-
ferent organizational units (within the same or different or-
ganizations); and the time periodicity of the processes 
changes. 

EVOLUTIONARY DESIGN OF GUI 
Model-based user interface development environments 
(MB-IDEs) [22] seek to describe the functionality of a user 
interface using a collection of declarative models. The 
WfIS design is composed of several models (workflow, 
process and task) and several actors are involved (Wf de-
signer, end-user, domain expert and Wf manager). The first 
activity corresponds to the consolidation of the concepts 
identified in the elicitation of the scenario. In [13] we have 
investigated three different techniques for eliciting model 
elements from fragments found in a textual scenario in or-
der to support activities of scenario-based design.  The de-
sign process is depicted in Figure 2, the drawings used cor-
responds to the Software Process Engineering Meta-model 
(SPEM) notation, promoted by the OMG. 

The system design is an activity that can start from any 
model (Figure 2) except for the task allocation because it 
needs tasks and resources already defined. The design of a 
workflow permits designers to identify concepts freely and 
to start to detail based on their preferences. One designer 
may prefer to get into details of task modeling before de-
scribing a process model. Once the task models are ready, 

then it can model the processes that then are arranged to 
represent the workflow. Another designer might have a bet-
ter understanding of the problem with the workflow model 
(more abstract view of the problem) and then start to refine 
by adding process models and finished with task models. 
There is no constraint on the starting and end point for 
modeling, just to be sure keep the traceability of the con-
cepts that are shared in different models (task model is part 
of process and a process model is part of a workflow mod-
el). To support traceability, the transformation language or 
tool needs to provide mechanisms to maintain an explicit 
link between the source and target models of a model trans-
formation [15]. 

The end-user is the responsible of validating task models. 
Note by end-user we understand the person who actually is 
in charge of performing this task, i.e., the most qualified to 
say something about it. The process is validated by the do-
main expert. This is due to the fact that a process requires a 
higher level of understanding of the problem. In this view it 
could be any person in the organization that through the re-
quirements analysis has been identified to be most familiar 
with the whole process modeled. 

Finally the workflow model is validated by the Wf manag-
er, who is the person or group of persons with an under-
standing of the whole workflow when processes are 
grouped. It is also, the Wf manager who is in charge of al-
locating tasks in a process to resources. The final result is 
the Workflow Information Systems (WIS) design. All these 
design activities are also accompanied with guidance for 
the modeling activities. 

Progressing from one model to another involves transform-
ing the model and mapping pieces of information contained 
in the source model onto the target model [3]. 
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SYSTEM IMPLEMENTATION 
The implementation of the system refers to the UI genera-
tion of tasks. There is a plethora of user interface descrip-
tion languages that are widely used, with different goals 
and different strengths. A review of XML user interface 
description languages was produced [9] that compares a 
significant selection of various languages addressing dif-
ferent goals, such as multi-platform user interfaces, device-
independence, and content delivery. 

For instance, the global DISL structure consists of an op-
tional head element for Meta information and a collection 
of templates and interfaces from which one interface is 
considered to be active at one time. Interfaces are used to 
describe the dialog structure, style, and behavior, whereas 
templates only describe structure and style in order to be 
reusable by other dialog components. 

RIML semantics is enhanced to cover pagination and lay-
out directives in case pagination needs to be done, in this 
sense it was possible to specify how to display a sequence 
of elements of the UI. RIML is device independent and can 
be mapped into a XHTML specification according to the 
target device. 

No concepts or task models are explicitly used in See-
scoaXML. The entry point of this forward engineering ap-
proach is therefore located at the level of Abstract UIs. 

SunML presents a reduced set of elements that seems to be 
not enough, but the composition of widgets is used to spec-
ify more complex widgets. In TeresaXML the whole pro-
cess is defined for design time and not for run-time. At the 
AUI level, the tool provides designers with some assistance 
in refining the specifications for the different computing 
platforms considered. The AUI is described in terms of 
Abstract Interaction Objects (AIOs) that are in turn trans-
formed into Concrete Interaction Objects (CIOs) once a 
specific target has been selected. 

UIML is a meta-language, is modality-independent, target 
platform-independent and target language-independent. 
The specification of a UI is done through a toolkit vocabu-
lary that specifies a set of classes of parts and properties of 
the classes. Different groups of people can define different 
vocabularies: one group might define a vocabulary whose 
classes have a 1-to-1 correspondence to UI widgets in a 
particular language, whereas another group might define a 
vocabulary whose classes match abstractions used by a UI 
designer. UsiXML is structured according to different lev-
els of abstraction relying on a transformational approach to 
move among them. It ensures the independence of modality 
thanks to the AUI level. It is supported by a collection of 
tools that allow processing its format. 

WSXL is a Web services centric component model for in-
teractive Web applications. WSXL applications consist of 
one or more data and presentation components, together 
with a controller component which binds them together and 
specifies their interrelated behavior. 

XICL is a language to UI development by specifying its 
structure and behavior in an abstract level than using only 
DHTML. It also promotes reuse and extensibility of user in-
terface components. The developer can create new and more 
abstract UI components. XIML supports design, operation, 
organization, and evaluation functions; it is able to relate the 
abstract and concrete data elements of an interface; and it 
enables knowledge-based systems to exploit the captured 
data. 

Even that the model describe above can be incorporated to 
UIML, XICL or XIML languages, we have considered that 
UsiXML is the suitable language that could accommodate 
workflow concepts in a flexible way because its documen-
tation is available including its meta-models and deep anal-
ysis can be done, it has a unique underlying abstract for-
malism represented under the form of a graph-based syn-
tax, UsiXML allows reusing parts of previously specified 
UIs in order to develop new applications, It is supported by 
a collection of tools that allow processing its format, it al-
lows cross-toolkit development of interactive application 
thanks to its common UI description format. 

We rely on UI generation from task models techniques 
[14,17,18] for deriving UI. Some techniques apply task 
models, among other models, as a source to develop UIs, 
thus we model the allocation patterns with task models to 
derive Workflow User Interface Patterns (WUIPs). Finally 
we identify potential information relevant for the imple-
mentation of the workflow manager with the UI flow. After 
having defining the UIs involved in the workflow, we need 
now to link all the UIs: the one for the workflow manager 
and the ones for the workflow tasks. This will be achieved 
thanks to the user interface flow.  

During the execution of work, information passes from one 
resource to another as tasks are finished or delegated; in 
FlowiXML we use an agenda assigned to each resource to 
manage the tasks that are allocated/offered to him. The 
manager uses the work list to view and manage tasks that 
are assigned to each resource. By linking UIs we expect to 
solve the problem of synchronizing the communication 
among them. We introduce some rules that can be applied 
to facilitate the modeling of the UIs flow that is relevant for 
the implementation of a WfIS. 

Software Support 
The software support allows modeling the general WfIS 
defining workflow, process and task models, organizational 
units, jobs and resources involved, and allocation of task to 
resources. The software was developed based on the con-
ceptual modeling presented in [8]. It is the result of con-
stant improvements based on informal evaluations, inter-
views with the users after modeling a WfIS. The family of 
software tools is shown in Figure 3; we will explain them 
along with the description of some case studies. A video on 
YouTube illustrates the usage of the software tools 
(http://www.youtube.com/user/FlowiXML).  
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APPLYING THE METHODOLOGY ON REAL LIFE CASE 
STUDIES  

We have worked with several case studies applying our 
methodology. As the method does not force any sequence 
of steps, all case studies followed different development 
paths. This shows the flexibility of the proposed method. 

 
Figure 3. Software tool. 

To gather the case studies we asked some students to 
propose a real life case study with at least twenty complex 
tasks developed in four different organizational units, 
involving sufficiently diversity of resources. The students, 
under our supervision, developed the case studies by 
completing a report including: introduction to the problem; 
scenario where the problem takes place; working hypo-
theses; task identification; task modeling; organizational 
modelling; jobs and user modeling; process modeling; 
workflow modelling; UI definition; workflow simulation 
and implementation; workflow analysis. 

Students were free to select IdealXML or CTTE as the tool 
for task modeling.  We will use one case study to 
exemplify the methodology and the evolutionary design, 
the reader could find the other case studies published in 
FlowiXML website (http://www.usixml.org/index.php? 
mod=pages& id=40). 

The first task is about of how to extract WfIS concepts 
from textual scenarios describing the problem to be solved. 
The problem related to a library management, the whole 
process that makes new books and existing books available 
to borrow. A series of tasks have been identified: Insert 
book, correct notice, find mistakes, publish notice, insert 
notices, find book, among others. Once all tasks have been 
selected, grouped and described, a task model is construct-
ed accordingly to its order.  

Tasks are gathered in their corresponding organizational 
units and the selection and definition of jobs and users for 
the corresponding tasks are graphically selected (Figure 4). 
The next step consists on the definition of a process which 
indicates which tasks must be performed and in what order. 
Thus answering the question: what to do? After having 
identified tasks that are part of a process, then they have to 
be related to each other by means of process operators. 

 
Figure 4. Organizational modeling and resource alloca-

tion. 

Three concepts are relevant for a process model: place 
(process state), transition (task), and process operators, this 
is known as a WF-net [23]. In Figure 5 the workflow of the 
case study is represented. 

Task models do not impose any particular implementation 
so that user tasks can be better analyzed without implemen-
tation constraints. This kind of analysis is made possible 
because user tasks are considered from the point of view of 
the users need for the application and not how to represent 
the user activity with a particular system. For instance, let's 
consider the search notice task; the notice for a given book 
(if exists) can be searched using different parameters such 
as: ISBN, editor, keywords, title, authors, publication year; 
then the user validates its search information and launch 
the search; the system convey the results of the search; fi-
nally the user selects the code of the desired book. Figure 6 
shows the task modeling using the CTT graphical notation 
[17]. 

We rely on UI generation from task models techniques 
[14,17,18] for deriving UI from task models, thus the 
whole GUI is developed thanks to this methodology. For 
instance the GUI for the Check in task is shown in figure 7. 

Finally, it is worth to say that the workflow modeling al-
lows the users to identify portions of the workflow where 
some optimization could be introduced. 
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 Figure 5. Workflow modeling for the library management system.

In our example, the current workflow could be improved by 
adding some patterns to optimize the workflow by minimiz-
ing the number of possible freezes. Moreover we added 
some flexibility to the workflow by allowing several re-
sources to have the same job where it is not actually the 
case (such as for the librarian job which has only one re-
source associated currently). 

 
Figure 6. Task model. 

Another case study is SPORT-KIT project. SPORT-KIT is 
designed to be a training system like the Wii Fit® but more 
evolved and designed for elderly people. A battery of tests 
is run automatically with the users’ interactions to know 
his/her wellness and physical capabilities so that we can 
train them effectively to improve them. Also, SPORT-KIT 
involves a tactile interface, a board with pressure sensor 
and a webcam. Following the identification criteria, we 
identify 28 tasks: Start SPORT-KIT, Start test, Personal 
test, Ask size, Ask waist measurement, Ask weight Com-
pute BMI, Start EUROQUOL Test, 5 questions of the test, 

Scale test, Store EUROQUOL result, Start STAND test, 
STAND test 2 feet, STAND test 1 feet left, STAND test 1 
feet right, STAND test 1 feet eye closed, Store STAND test 
result, Start STEP Test, STEP Test, Store STEP Test result, 
Start FORCE Test, FORCE Test, Store FORCE Test result, 
Start SOUPLENESS Test, SOUPLENESS Test, Store 
SOUPLENESS Test result, Compare weight, Compute trai-
ning program. Some of them are shown in Table 2. As we 
can observe, the goal of the SPORT-KIT system is to com-
pute a training program. 

 

Figure 7. GUI for the Check in task. 
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We consider only the project SPORT-KIT, because the 
subject is deep enough with this single aspect of the final 
product. Here is the list of organizational units involved in 
this part: 

 Project leader. Gives the interface and architecture to 
programmers, controls the UI and interaction. 

 Programmers. Implement the solution; work with 
foundation server to share code amongst the project 
progression. 

 Testers. Test the software as it’s now, track bugs, give 
input on usability of the HMI. 

 Final testers. Test the final software, give feedbacks 
and input to project leader and programmers. 

 Physical trainer. Makes the training program, chooses 
the tests and helps to implement; reports to project 
leader. 

ID Task name Definition Nature 

1 Start 
SPORT-

KIT 

User starts the program. Interactive 

2 
 

Start Test No previous test was 
done by the user 

Automatic 

3 
 

Personal 
Test 

User introduce infor-
mation about himself 

Automatic 

4 Ask Size User introduce his size 
in meter 

Interactive 

5 Ask waist 
measure-

ment 

User introduce his waist 
measurement, if he 
doesn't know clothes 
size is proposed 

Interactive 

6 Ask weight User introduce his 
weight 

Interactive 

7 
 

Compute 
BMI 

Compute the body mass 
index and store it in the 
database 

Automatic 

8 
 
 

Start EU-
ROQUOL 

Test 

Explain to user what he 
has to do with this test: 
just touch the best an-
swer 

Automatic 

9 
 

5 questions 
of the test 

Ask the question about 
health status of the per-
son 

Interactive 

10 
 
 

Scale Test The user has to evaluate 
his health status on a 
scale from 0 to 100 

Interactive 

Table 3. Some identified tasks. 

 
Figure 8. Compute BMI task model. 

For each task we can have a task model following the CTT 
notation [17]. For instance, Figure 8 shows the subtasks 
needed in order to compute the body mass index and store 
it in the database (task 7). After, we can identify which jobs 
are in charge of a particular task; in most of the task the 
principal actor is the user, the helper collaborate in some of 
them with the user, and the physician participates just in 5 
tasks. User participates in the following tasks: Start Sport, 
Start Test, Personal Test, Ask Size, Ask waist measure-
ment, Ask weight, Compute BMI, Start EUROQUOL Test, 
5 Questions of the test, Scale Test, Store EUROQUOL re-
sult, Start STAND test, STAND test 2 feet, STAND test 1 
feet left, STAND test 1 feet right, STAND test 1 feet eye 
closed, Start STEP Test, STEP Test, Start FORCE Test, 
FORCE Test, and SOUPLENESS Test. Helper participates 
in the following tasks: Start STAND test, STAND test 2 
feet, STAND test 1 feet left, STAND test 1 feet right, 
STAND test 1 feet eye closed, STEP Test, and Start SOU-
PLENESS Test. Physician participates in the following 
tasks: Store STAND test result, Store STEP Test result, 
Store FORCE Test result, Store SOUPLENESS Test result, 
and Compare weight. 

Next step in this case study is producing the process model. 
The identification criterion was the ability to regroup tasks 
in a consistent sub-process of the whole process. Also, con-
sistency was automatically checked by the software we 
used, so we cannot break the rules. 

The frontiers of the processes are defined as follows: 

Process name Tasks 

Clique sur SPORT-KIT 1, 2 

Test papier 3  10 

Test pression 21, 22 

Test back scratch 24, 25 

Calcul IMC 7 

Test step 18, 19 

Test équilibre 12  16 

Sauve résultats dans la BD 11, 17, 20, 23, 26, 
27 

The complete workflow that uses the previously identified 
processes is shown in Figure 10, we use Petri net to model 
the workflow. 

Finally, UIs for the case study are derived using the model-
driven approach of UsiXML, a set of transformation rules 
were applied [see www.usixml.org for more information]. 
It is not the scope of this paper to address UI development 
but relies on existing work. UsiXML model-driven UI 
development uses as input a task model, enriched with our 
meta-description, and transform it into a user interface. 

Importance of the Evolutionary Design 
Adding/modifying a task, user or object attribute in the tex-
tual scenario results into creating/modifying an attribute in 
the corresponding model. Similarly adding/modifying a 
new task on a workflow model affects the task modeling, as 



 60

another task must find its place in an existing task model or 
a new task model must be designed.  

The propagation of these information impacts the different 
layers of the development process, without information 
traceability the evolutionary design would not be possible. 
In Figure 9 the methodological path editor is shown, where 
the different properties to use during the development pro-
cess.  

 
Figure 9. Methodological path editor. 

For instance, Milestones are used to get a methodological 
path reminder. The workflow editor user may model the 
workflow using many different step orderings. It is a prac-
tical way to note what you still have to do, telling you 
where you are (after a holiday break for example). 

RELATED WORK 
The multidisciplinary nature of system design can lead to a 
lot of different works in the literature which will allow de-
velopers to validate the quality of the system development 
in an efficient manner. In [20] some concepts for evolu-
tionary systems and some of the technology investigations 
that are felt to support those concepts are presented. It dis-
cusses the evolutionary design of complex software which 
objective is to provide economic methods for systems to 
keep up with changer requirements over their lifetimes by 
providing a strong information base for evolution, enabling 
analysis of impacts of intended changes, enabling design 
and implementation of more adaptable systems. 

The work of Chong Lee [2] draws from extreme program-
ming (XP), an agile software development process, and 
claims-centric scenario-based design (SBD), a usability en-
gineering process. Extreme programming, one of the most 
widely practiced agile methodologies, eschews large up-
front requirements and design processes in favor of an in-
cremental, evolutionary process. In [1] we can see how dif-
ferent user interface design artifacts can be linked to expose 
their common elements, facilitating the communication on 
which coevolutionary design is based. 

The Clock architecture language [6] was designed to sup-
port the evolutionary design of architectures for interactive, 
multi-user systems. In [24] authors discuss an approach for 
linking GUI specifications to more abstract dialogue mod-
els and supporting an evolutionary design process, which is 
supported by patterns. Additionally, a proposal is presented 
of how to keep connections between concrete user inter-
face, abstract user interface and a task model. Based on 
evolutionary character of software systems, Rich and Wa-
ters [19] have developed an interactive computer aided-
design tool for software engineering; it draws a distinction 
between algorithms and systems, centering its attention on 
support for the system designer. In [4] authors have argued 
that task and architecture models can be semi-automatically 
linked.  

They have developed a computer-based tool, Adligo, which 
generates links between the UAN as a task model and the 
Clock architecture as an architecture model. To support co-
evolutionary software development the linkage process be-
tween the models can be carried out at any stage in the de-
velopment cycle; none of the design artifacts has even to be 
complete. Krabbel et al. [12] adopted a variation of object-
orientedness for constructing application software as a 
product and combined it with an evolutionary development 
strategy based on prototyping.  The approach focuses on a 
close relationship between the tasks and concepts of the ap-
plication domain and the software model. In [21] an ap-
proach to developing systems which can be summarised as 
‘analyse top-down, design middle-out, and build bottom-
up’ is presented. The novelty of the approach lies in its use 
of task analysis to define an appropriate domain for the sys-
tem and then the use of a working prototype to grow a sys-
tem from the bottom up.  

Model-based user interface development environments 
show promise for improving the productivity of user inter-
face developers and possibly for improving the quality of 
developed interfaces. There are many MB-UIDEs that fol-
low a formalized method, but their supporting tools do not 
provide facilities to change the sequence of the method ac-
tivities, thus restricting the possibilities to adapt the meth-
od. The TEALLACH design process [7] aims to support the 
flexibility for the designer lacking in existing environments 
by providing a variety of routes in the process; from one 
entry point, the designer/developer can select any model to 
design independently or associate with other models. 

CONCLUSION AND FUTURE WORK 

Many existing software engineering processes are unable to 
account for continuous requirements and system changes 
requested throughout the development process. Evolution-
ary design has emerged to address this shortcoming. In this 
paper, a methodology to support evolutionary user interface 
development life cycle in a more flexible way was intro-
duced. The methodology supports the evolutionary lifecy-
cle including any level of abstraction to start the design. 
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Figure 10. Partial view of the workflow for the SPORT-KIT project. 

It is widely accepted that evolutionary design is a natural 
and preferred design process. A workflow editor was de-
veloped to support the method proposed in this paper. A 
collection of case studies is gathered to validate the meth-
odology. As future work we plan to consider to extent our 
work to support the development of Post-wimp UIs. Also 
we will apply the methodology to different context of use, 
such as: education, training, medicine. 
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