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Abstract 
 

      Re-engineering transforms a final user interface into a 
logical representation that is manipulable enough to al-
low forward engineering to port a UI from one computing 
platform to another with maximum flexibility and minimal 
effort. Re-engineering is used to adapt a UI to another 
context. This adaptation is governed by two main tasks: 
the adaptation of the code itself to the new computing 
plating platform and the redesign of the UI to better suit 
the new constraints of the target platform (interaction ca-
pabilities, screen size,�). To support this process, we 
have developed a reverse engineering tool that allows a 
flexible recovery of the presentation model from Web 
sites, adapting the reverse engineering to the target plat-
forms, and a forward engineering tool that converts this 
presentation model into any final executable UI, in par-
ticular  expressed in VRML, WML, � 
 

1. Introduction 
 

      Portability of a User Interface (UI) generally refers to 
the capability of a UI to be ported from one computing 
platform to another with an effort that remains minimal. 
Galaxy (www.ambiencia.com) enables developers to de-
sign a UI on one platform, say MS Windows, and to ex-
port it without any change to other platforms, e.g., Mac 
OS X and Linux. The individual UIs then adhere to the 
Look and Feel that is proprietary to the respective plat-
forms. The development of a UI does not frequently en-
visage the future desire for portability. Consequently, 
when the need arises to port a UI from one platform to 
another, it is rather difficult to support this porting. De-
velopers do not necessarily want to start again from 
scratch to design a UI for a new platform since a UI al-
ready exists that could be a potential source of inspiration, 
if not a starting point. In this second case, transcoding 
tools automatically transform a UI code from the original 
platform to a new UI code for the target platform. This 
transformation can occur at design-time (i.e., the 
transformation is made only once and re-inserted in the 

formation is made only once and re-inserted in the new 
platform) or at run-time (i.e., the transformation is per-
formed on demand when the UI is requested). Any HTML 
page can be transformed into a WML deck of cards on the 
fly when the mobile phone user accesses a web page [9]. 
      Portability and transcoding tools suffer from short-
comings: the former only produce the same UI layout for 
all platforms while the latter only apply code to code 
transformations that are peculiar to any couple (source 
platform, target platform). Both remain inflexible (no de-
sign alternatives), uncontrolled (no human intervention to 
fine tune the transformation), and very specific (hard to 
generalize to other couples). They do not necessarily con-
sider constraints imposed by the target platform such as: 
operating system, programming language, screen resolu-
tion, interaction capabilities. To overcome these short-
comings and to address the needs of UI portability, we ar-
gue that a UI reverse engineering process can be com-
bined with UI forward engineering process to produce not 
only more usable UIs in a logical way, but also to benefit 
from the reverse engineering to port a UI to any other tar-
get platform. 
      The remainder of this paper is structured as follows: 
the second section provides related work on the reverse 
and forward engineering of UIs. The third section is about 
Cameleon�s reference framework in which our research 
takes place. The fourth section is devoted to the defini-
tions of some re-engineering terms. The fifth presents our 
tools for the reverse engineering of HTML and the for-
ward engineering in VRML. The sixth section contains a 
case study showing the possibilities of these tools, and the 
last section concludes this paper. 
 

2. Related Work 
 

      Preliminary work has already been conducted in the 
field of UI reengineering, especially to migrate text-based 
UIs (TUI) to graphical UIs. Another trend in the re-
engineering of UI is the migration of the UI to a platform 
that uses another modality. Most of the tools allowing re-



verse engineering by constructing an abstract representa-
tion of the system are described in this section. 
      MORPH [11] [12] identifies basic user interaction 
tasks in legacy code (TUI) by applying static program 
analysis techniques, including control flow analysis, data 
flow analysis, and pattern matching. The resulting model 
is then used to transform the detected abstractions in a 
graphical environment from a specific widget toolkit. The 
original code is then modified to take into account the 
new dialogue structure of GUIs. 
      The PIMA Project [8] [18] aims at producing applica-
tions that are device independent. A Platform Independent 
Application can be created either by a design tool or by 
abstracting a concrete UI thanks to the generalization 
process. Generalization is done by reverse engineering the 
code of the UI. This process starts with the detection of 
interaction elements. Secondly, the properties and seman-
tic information of these elements can be inferred. A spe-
cialized engine with a device profile then creates another 
application specialized for a particular device. The major 
difference with our approach is that the user has more 
control over the reverse engineering and the translation 
step. Another important difference is that the output of 
our tool can be reused by other softwares, as the abstract 
language �XIML- is publicly available (under a licence). 
      The reengineering process in tamex[19] allows one to 
produce HTML UIs composed of data contained in sev-
eral other Web pages. The approach followed by Tamex 
is based on the concept of task-specific mediation: infor-
mation sources within an application domain are encapsu-
lated within wrapper agents (data extraction) which inter-
act with an intelligent intermediary agent, the mediator 
(aggregate data). XML is used as an intermediate data 
structure for information exchange and as a modeling lan-
guage for the mediator�s domain ontology and task struc-
ture. The information extraction is done with an XPath-
based algorithm for generating extraction rules from 
HTML. 
      The same authors developed another tool [7], which 
analyzes interaction traces from a legacy system in a sin-
gle screen or between several screens in order to regener-
ate new user-centered tasks. 
      Reweb�s reengineering process [18] restructures Web 
applications in order to avoid their inevitable degradation. 
It uses a set of transformation rules aiming at the im-
provement of maintainability, usability and portability. It 
also restructures the design thanks to a web application 
model and by incorporating frame-based navigation. 
      In [10], the reengineering of legacy system is based on 
the extraction of the user interface descriptions from 
COBOL/CICS source code and their translation to ab-
stract behaviour descriptions based on process algebra 
(CCS). A part of the analysis is done using Re-

fine/COBOL. The translation itself is done manually by 
remodeling the behavior implied by the existing interface 
into a series of abstractions that have meaning in the con-
text of a GUI. 
     UIML [1] allows the developer to specify the presenta-
tion and dialog components of a UI in a device independ-
ent language, which can then be used to produce several 
UI for different computing platforms. 
      WebRevenge [16] is a tool that analyzes Web site 
code in order to automatically reconstruct the underlying 
logical interaction design. Such a design is represented 
through task models that describe how activities should be 
performed to reach users� goals.   
      Teresa [13] follows a task-based approach for the 
generation of UI for multiple devices. The process of gen-
eration is decomposed into 4 parts: 1) the creation of a 
unique task model. For each task, the designer specifies 
the interaction objects needed to accomplish the task, and 
the platforms on which the task is available. 2) A separate 
task model is then automatically generated for each plat-
form. 3) Based on this task model, a logical UI is then 
created for each platform, by identifying the enabled task 
sets (tasks that should appear on the same screen) and the 
interactors needed to fulfill the tasks. 4) The final UI code 
is generated. The user has the freedom to modify the heu-
ristics and models at each step of the process to fine-tune 
the UI. 
      The goal of XWEB [15] is to produce UIs for several 
devices starting from a multi-modal description of the ab-
stract UI (it covers only the forward engineering phase). 
This system operates on specific XWEB servers and 
browsers (tuned to the interactive capacities of particular 
platforms), which communicate thanks to an appropriate 
protocol (XTP). Interactors belonging to the abstract UI 
are very generic, as just the semantic nature of the interac-
tors is specified. These interactors are designed to capture 
the nature of a specific data type. This generic description 
allows multi-modal generation of UI, because there is no 
assumption about the interaction technique in the descrip-
tion. The clients currently implemented are for desktop, 
speech and pen-based wall displays. 
    PUC (personal universal controller) [14] introduces an 
intermediary graphical or speech interface on several 
platforms (such as a Pocket PC) for complex appliances. 
The PUC  can communicate both-ways with an appliance, 
thanks to modification of the hardware of this appliance. 
The specifications of the appliance's functions (grouped 
hierarchically with their state-dependence information) 
are captured in a model and used by the mobile platform 
to construct the UI.  



      A more exhaustive review of reverse and re-
engineering approaches is available at http://www.isys. 
ucl.ac.be/bchi/research/soare.htm.  
      After analyzing these various approaches, we will 
look at a global approach which makes reverse 
engineering of Web sites towards any platform in a 
logical and more flexible way than these tools. 
 

3. The multi-context framework 
 

      The Cameleon Reference Framework [4] locates UI 
development steps for context-sensitive interactive 
applications. A context is defined as a triple of the form 
"e, p, u" where e is an element of the environments set 
considered for the interactive system, p is an element of 
the platforms set considered for the interactive system and 
u is an element of the users set for the interactive system. 
A simplified version (Fig. 1) structures development for 
two contexts of use, here for two platforms: the one on the 
left represents the source and the one on the right 
represents the target.  
      The development process can be decomposed into 
four steps: 
1. Task and concepts: describe the various tasks to be 

carried out and the domain-oriented concepts as they 
are required by these tasks to be performed. 

2. Logical UI: A canonical expression of the renderings 
and manipulation of the domain concepts and functions 
in a way that is independent of the concrete interactors 
available on the targets. The elements used in the 
logical UI are abstractions of existing widgets. 

3. Physical UI: concretizes a logical UI into Concrete 
Interaction Objects (CIOs) so as to define widgets 
layout and interface navigation. This interface is now 
composed of existing UI widgets. 

4. Final UI: The UI produced at the very last step of the 
reification process is supported by a multi-target 
development environment. It is expressed as source 
code. 

      The downward arrows represent reification steps 
(forward engineering), from the more abstract to the op-
erational interface. Reification is the transformation of a 
description (or of a set of descriptions) into a description 
(or a set of descriptions) whose level of abstraction is 
lower than that of the source one(s). In the multi-target 
reference framework, it is the inference process that cov-
ers the inference process from high-level abstract descrip-
tions to run-time code. Upward arrows stand for abstrac-
tion steps. This process transforms a description into a de-
scription whose semantic content and scope are 
richer/higher than the content and scope of the initial de-
scription content. In the context of reverse engineering, 

abstraction is the elicitation of descriptions that are more 
abstract than the descriptions that serve as input to this 
process. Finally, horizontal arrows correspond to the 
translation of the interface from one type of platform to 
another, or more generally, from one context to another. 

! Task & Concepts

" Logical UI

# Physical UI

$ Final UI

% Task & Concepts

& Logical UI

' Physical UI

( Final UI

Source platform Target platform
 

Fig.1 The Cameleon Reference Framework. 
      The complete definitions of the terms used in this 
framework can be found at http://giove.cnuce.cnr.it/ 
cameleon/glossary.html. 
      Not all steps should be achieved in a sequential order-
ing dictated by the levels. Instead, locating what steps are 
performed, when, from which entry point and toward 
what subsequent step are important. In Fig. 1, transcoding 
tools start with a final UI for a source platform ($) and 
transforms it into another final UI for a target platform 
((). Similarly, portability tools start with a physical UI 
for a source platform (#) and transforms it into another 
physical UI for a target platform ('), that in turn leads to 
a new final UI for that platform ((). To overcome short-
comings identified for these tools, there is a need to raise 
the level of abstraction by working at the logical level. UI 
Reverse Engineering abstracts any initial final UI ($) into 
concepts and relationships denoting a logical UI ("), 
which can then be translated into a new logical UI (&) by 
taking into account constraints and opportunities for the 
target platform. UI Forward Engineering then exploits 
this logical UI(&) to regenerate a new UI adapted to this 
platform, by recomposing the physical UI(') which in 
turn is reified in an executable UI((). 

 
4. Reengineering of web pages 
 

      Reengineering can be decomposed into three separate 
phases: the detection of the interaction objects, the trans-
formation of these objects to adapt to the particularities of 
the new platform and the generation of the code in the 



new language. The complete reengineering process is 
shown in figure 2. The input of this reverse engineering is 
any Web page saved locally. This Web page is reverse 
engineered by Vaquita in a presentation model expressed 
in XIML [17]. XIML is a representational notation for de-
scribing any UI in a technology and platform independent 
language. Three main concepts are used to describe the UI 
in XIML: models, elements belonging to these models and 
relations between those elements.  

 
Fig.2 The complete re-engineering process  

 
The presentation model is then transformed into another 
presentation model for another context (from " to & on 
fig.1). This step completes the detection and 
transformation phases of the reengineering process. The 
presentation model can then be manually modified, thanks 
to a specific editor, in order to refine the results obtained 
by Vaquita. The output of the tool can then be used as 
input in the forward engineering phase, to generate new 
UIs for other contexts of use. Envir3D generates VRML 
files starting from XIML presentation models. Other tools 
will support the generation of UIs expressed in languages 
such as WML, VoiceXML, etc� 
       

5. Tool Support for Reverse Engineering 
5.1 Flexible Reverse Engineering 
 
       Vaquita (downloadable at http://www.isys.ucl.ac. 
be/bchi/research/vaquita.htm) [2,21] reverse engineers 
any HTML page into a presentation model expressed in 
XIML. The Web page is firstly cleaned thanks to the tidy-
com library (http://perso.wanadoo.fr/ablavier/ TidyCom), 
in order to remove unused tags and to have a standard 
XML code format. The particularity of our approach is the 

flexibility of the reverse engineering and this at two lev-
els, the detection and transformation phases. At the detec-
tion step, the reverse engineering process can be governed 
by various options and heuristics: 
• Objects, tags, and elements filtering: positive filtering 

includes any HTML item with given properties (e.g. the 
developer wants to keep all control widgets) while 
negative filtering discards it (e.g., no banners). 

• Layout options: various layout heuristics establish 
layout relationships (e.g. alignment, centering, balance) 
depending on the positions of objects on the page. The 
developer can then control each heuristic. 

• Associations and dissociation: heuristics group objects 
that are close to each other because they are 
semantically related (association) and ungroup objects 
that are isolated without any connection when they are 
unrelated. 

• Contents heuristics: heuristics handle sentence folding 
or elision, table consideration ordering, etc. 

 

 
Fig. 3 � options screen in Vaquita 

 
      All these options and heuristics are regrouped on the 
option page of Vaquita. In fig.3, a part of these options is 
shown. Fig. 4 shows a typical Vaquita interactive session 
where the screen is divided into three regions: the original 
HTML code above, the hierarchical decomposition of re-
verse engineered objects in the bottom left window, and 
their properties in the bottom right window. Clicking in 
any of the three frames is automatically reflected in the 
other coordinated frames to show the corresponding ele-
ments or piece of code or property. 
      The output of Vaquita is a presentation model ex-
pressed in XIML. The model is composed of several em-
bedded presentation elements which corresponds to AIOs. 
More information over the presentation model in XIML 
can be found in [2] and [21] or on http://www.ximl.org. 



 
Fig.4 Reverse engineering with Vaquita. 

 

5.3 The Translation Step 
 

      After the abstractions steps, the logical translation is 
then supported by choosing any set of transformations 
depending on target platforms. These transformations are 
motivated by two different aims: either the reduction of 
the size of the original UI, as the main objective of 
reengineering Web pages is to render them on mobile 
platforms, or to replace an object by another, because the 
current object does not exist on the target platform.  
      Translations from one widget to another are regrouped 
by target platform or configurations (predefined set of 
translations), by selecting the most appropriate widget 
transformation for a specific platform. However, the user 
can override these mappings by selecting another 
available translation, so that he can customize the 
presentation model for a specific case. 
       
6. Automated forward engineering 
 

      Forward engineering is then supported to transform 
the XIML specifications resulting from the reverse 
engineering to a final UI.  
       Thanks to Envir3D (fig.5), it is possible to produce 
VRML code from a XIML presentation model. Origi-
nally, Envir3D generates three-dimensional representa-
tions of control room. A GUI allows the developer to 
draw the layout of the control room, by adding AIOs from 
a library (left part of the screen) on the control room crea-
tor (center of the screen). The user can modify the proper-
ties of the objects on the right part of the screen, or add its 
own AIOs by specifying the new XIML definitions in the 

library. The corresponding XIML presentation model can 
then be generated from this graphical representation. In a 
second phase, this presentation model is used to generate 
VRML code. The developers of control room environ-
ments thus have a support in order to evaluate their pro-
ject, in particular in the field of ergonomics. 
 

 
Fig.5 Creation of a control room with Envir3D 

       Only the second functionality of Envir3D is used in 
our approach, the generation of a VRML file based on a 
presentation model. The combination of reverse and 
forward engineering thus closes the loop to obtain re-
engineering. In the next section, an example of 
reengineering towards several computing platforms is 
shown. 
 

7. Case Study 
 

      The Web page selected for this case study is a typical 
registration form (fig.6). Web Pages are reverse engi-
neered by two successive scans of the code. The first scan 
detects general information about the page, like the num-
ber of logical windows (LW) and where they are situated, 
the number of radio buttons per group, the number of 
rows and columns of tables, etc� This form is decom-
posed during the reverse engineering into 4 logical win-
dows (LW), corresponding to the different parts of the 
Web page. This subdivision is based on the detection of 
several tags indicating a �semantic break�, like horizontal 
rules, headers, forms, etc. The construction of the LW is 
done in an assisted way: Vaquita asks the user for a con-
firmation before the creation of each LW because these 
rules are not always true. The resulting presentation 
model is shown on figure 7.   



 
Fig.6  Part of the Registration form  

       The root element is the Interface element, which has 
only one child, the window element. This window is the 
container for the whole UI, and has 4 children, 
representing the division into 4 LW.  

 
Fig.7 The resulting presentation model 

      These LW determine the semantic structure of the 
page. The first contains the titling labels, the second the 
personal information, the third the conference registration 
and the last one the paying mode. Each of them contains 
several other interaction objects, such as labels, textboxes, 
tables, etc� 
      The second scan of the code indexes the different 
interaction objects that the user had selected on the 
general options page, with their attributes. The layout 
relations are deduced during this phase. The layout of 
elements is described in the presentation model in terms 
of relative positioning. Every element possesses at least 
two layout-relations: one describing the vertical position 
of the object and the other the horizontal position relative 
to other objects on the page.  There are at least two 
relations, because it can happen that an object has several 
layout relations of the same type, as in the case of a 
colspan or rowspan for example. 
      The vertical position can be of four different types: in-
feriority, containment_top, containment_middle, contain-
ment_bottom. Inferiority is deduced by comparing with 
the preceding element the number of the line on which the 
interaction object takes place. Every element thus pos-
sesses a line attribute, which is incremented when the 
parser finds one of the following tags :<br>, <tr>, 
<h1>,�<h6>, <p>, <blockquote>, <pre>, <hr>, <q>, 
<table>. The three other relations are used in the case of 
composite AIO: every simple AIO composing this AIO 
refers to the composite element (i.e. table cells or tables, 
fieldset, etc).  The horizontal position can be of six differ-
ent types: succession, justified_right, justified_left, con-
tainment_left, containment_right, containment_center. 
Succession is used for two consecutive elements without 
any information into the HTML code concerning its posi-
tioning. Justification on the left (or on the right) is ex-
pressed in relation to the element on the preceding line. It 
can be deduced for elements in the same column of a table 
or for the first (or last) elements onto two consecutive 
lines. The last three horizontal relations are used to de-
scribe the layout of elements contained in a table-cell or to 
describe the first elements on a page (as there is no refer-
ence at this point of the process, elements have to be re-
ferred to the window). 

 
Fig.8 Example of layout relations 
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      In fig.8, layout relations are shown for a small part of 
the case study. As there is no reference point, the first la-
bel is defined with respect to the window, thanks to the 
containment_middle relation. This is the same case for the 
horizontal rule, as there is no element on the left of the 
screen. The position of this rule is thus defined with re-
spect to the window, but now there is a reference for the 
vertical position and the rule is thus inferior to the first la-
bel. The first element of the form, the label asking for the 
first name, is below (inferiority) the horizontal rule, and 
justified on the left in relation to the rule. 
      The first textbox follows the first label, and is inferior 
to the horizontal rule. The second line of the form is 
composed of a label, which is left justified with the 
preceding label and inferior to the last textbox (the 
inferiority relation is always expressed relative to the last 
object of the preceding line).  The last checkbox is 
justified on the left with the textbox of the preceding line 
and is below the same textbox. The different layout 
relations are shown in table 1. 

Horizontal Relation Vertical relation 
Succession 
Justified_Left 

 
Between 
Simple 
AIOs 

Justified_Right 

Inferiority 

Containment_Left Containment_top 
Containment_Right Containment_middl

e 

Between 
Simple 
and 
Com-
posite 
AIOs 

Containment_Center Containment_botto
m 

Table 1. Layout Relations in HTML 
      These layout relations can be used to describe any 
other UI than HTML, by adding other relations such as 
horizontal or vertical balancing.  The main drawback of 
this method is that it cannot handle absolute positions for 
the moment. Absolute positions can be specified in the 
layer tag or in javascripts, to display elements (sometimes 
dynamically) at a precise zone of the screen. 
      After the second scan of the HTML code, the 
translation step transforms the presentation model into a 
customized presentation model for Envir3D. The 
presentation elements are transformed into elements 
belonging to the widget set of Envir3D, and the relative 
positions of the objects are transformed into absolute 
positions, thanks to a constraint-solving algorithm. This 
transformed presentation model is then used by Envir3D 
to produce a virtual UI expressed in VRML (see fig.9) 

 
Fig.9 The original interface regenerated in VRML 

      Fig. 10 shows the registration form resulting from the 
manual forward engineering for a smartphone, a WAP-
enabled mobile phone (fig.11) and Desktop PC (Visual 
Basic UI � fig 12).  
 

 

 
Fig.10 re-engineering on a smartphone. 

 

  
Fig.11 re-engineering on a mobile phone. 

      The transformation of the presentation model for a 
mobile platform moves every input box onto a separate 
screen, as mobile phone cannot always display two inputs 
on the same screen. The page has been divided into 4 LW, 
which are represented on the mobile phone as separate 
cards, accessible through different links. Several other 



transformations are used for the conversion of the presen-
tation model, such as the division of too long tables in a 
series of paragraphs, the deletion of the style attributes of 
labels (color, font size �), the transformation of check-
boxes in drop down list boxes, etc. 

 
Fig.12 Results from re-engineering (VB UI). 

       In the last picture (figure 14), the UI has been 
redistributed onto 4 thumbnails, corresponding to the 
different logical windows detected by Vaquita. This 
decomposition into thumbnail is one of the possible 
mappings of the logical windows (which are physical or 
semantic parts of a presentation model) on platforms with 
rich capabilities. 
 

8. Ongoing issues 
 

      The state of our research has allowed us to detect 
some critical points which will be explained in the 
following subsections.  
 

8.1 Dynamic Uis 
 

      More and more Web pages are generated on the fly, 
because they use data stored in a database which can be 
queried through the Web site or to adapt automatically to 
the client platform or user profile. These web pages are 
described in an imperative language (such as PHP), and 
are not analysable by Vaquita. We circumvent this 
problem by making a request to the server for the page, 
downloading the code, and reverse engineering this page 
(which can thus be different from another platform on 
which Vaquita runs), but this way of proceeding does not 
guarantee us to have reverse engineered all the possible 
presentations of the generating-script. 
 

8.2 Script Languages 
 

      Script languages allow the addition of dynamic effects 
on Web pages or the carrying out of simple treatments on 
data (such as, for example, the checking of the answers of 

a form). The reverse engineering of scripts would require 
a more complex resolution than for HTML, as scripts lan-
guages are imperative languages and the reverse engineer-
ing of this kind of languages is completely different from 
the reverse engineering of declarative languages. A man-
ner of decreasing the complexity of this task would be to 
identify a series of "standard scripts" recognizable by pat-
tern matching (recognition of sequences of instructions).  
This manner of proceeding would adapt the complexity of 
resolution of the problem to the relatively weak impor-
tance of these scripts. 
 

8.3 Automated recognition of relations 
 

      Semantic relations between elements are currently 
identified manually in Vaquita. To do this, a special 
dialogue box pops up and allows the user to define 
relations between elements in an assisted way. There are 
two sorts of relations in the reverse engineered 
presentation model: layout relations and semantic 
relations. 

8.3.1 Layout Relations. The layout relations define the 
positioning of interaction objects in relation to each other.  
The layout is not defined explicitly in HTML but it is pos-
sible to deduce the position from the objects thanks to 
their positions in the code of the page.  The importance of 
the relations of placement in the presentation model de-
pends on the platform towards which the user wants to 
migrate the interface.  If this has display capabilities rela-
tively close to those of the PC (as on a smartphone), these 
relations can appear very useful because it is then possible 
to regenerate an interface similar to that of the PC.  On the 
contrary, if the capacities differ greatly, all the relations 
must be altered and therefore their presence brings few 
advantages.   
8.3.2 Semantic Relations. Semantic relations represent 
principally the links between the labels and the objects 
that those labels describe. However, this kind of relation 
can be applied to every object to show that two objects are 
linked semantically. This relation is of great importance as 
it makes it possible to redistribute the interaction objects, 
to change the structure of an interface while preserving 
the semantics of the UI.  The difficulty of the reverse en-
gineering of these relations is very great, since no indica-
tion is given in the code to find it.  Only the "geographi-
cal" localization on the page of these labels compared to 
the objects can make it possible to deduce these semantic 
relations. We are currently considering the following se-
mantic relations: hierarchy (given by the fontsize, bold 
texts, etc�), grouping (functionally or spatially), ordering 
(ordered lists, unordered lists in rows or columns), em-
phasizing (shadow, color change, etc.) and differentiating. 



In [8], an automatic deduction system of this kind of rela-
tions has been implemented. In this approach, all the pos-
sible semantic links between labels and their surrounding 
elements are evaluated thanks to a list of heuristics. 
According to this evaluation, a score is given to each pair, 
and the most probable one is selected to establish the rela-
tion. 
 

9. Future Work 
 

     We are currently implementing a new version of the 
reverse engineering tool, Vaquita 2.0, in PHP (see fig.13) 
and thus in a server-side architecture. 

 
Fig. 13 � Vaquita 2.0 in PHP 

     The advantage of this kind of implementation is that 
the tool can be used both manually as in the previous ver-
sion and automatically on a server to adapt the Web pages 
of the site dynamically. In the second case, Vaquita can be 
used as a function with three parameters: the input file, 
the reverse engineering configuration file to use and the 
output file. When a request to a Web page is sent, the 
information about the user�s platform is used to select the 
most appropriate configuration file. These configurations 
are stored in a knowledge base with one separate file for 
each platform. For the moment, only basic information 
can be used to make this choice, but in a near future, the 
cc/pp protocol will provide all the needed information to 
make an accurate selection. The time saved with this ap-
proach has a price: it will give less flexibility and less 
control over the transformation of the UI. Therefore, the 
features of Vaquita 1.0 are kept in this new version: the 
possibility to fine tune all the reverse engineering options, 
the control of the creation of logical windows and seman-
tic links and the re-edition/correction of the presentation 
model before the UI code generation. 
      
 

 

10. Conclusion 
 

       The approach, the model, and the supporting tools 
presented in this paper are different from existing work in 
the sense that it does not consider the pair fixed (source 
platform, target platform). Many models and tools exist 
that translate one UI to another one or multiple Uis for 
fixed pairs. When there is a need to consider multiple tar-
get computing platforms, the ad hoc approach no longer 
remains a viable approach. Therefore, manipulating the 
UI at a higher level of description than merely the code 
level is to be expected. Moreover, platform to platform 
tools usually support limited conversion and application 
of rules and heuristics in a very rigid way. 
       In contrast, we presented an approach that reverse 
engineers web pages of web sites to a level where it can 
be regenerated for itself (redesign of web sites or refor-
matting) or for other computing platforms. Corresponding 
Uis have been introduced for mobile phones, Smart-
Phones, and Pocket PC. 
      Advantages resulting from composing UI reverse en-
gineering, logical translation, and forward engineering 
are: 
• Generality: once a logical UI is obtained, it can be 

submitted to any set of transformations in the logical 
translation to accommodate the target platform. This 
process is no longer specific to any source-target pair. 

• Flexibility: the reverse engineering process can be pa-
rameterized to reverse engineer only those UI elements 
of interest and rejecting those not concerned. 

• Controllability:  the developer can control the process 
both in the reverse engineering and in the translation. 

• Reusability: the reverse engineering needs to be oper-
ated once. The resulting UI can then initiate as many 
transformations as there are needs to port it so as to cre-
ate a new UI for any newly considered platform. 

• Abstraction: the UI is logical and can be treated in 
many ways that are more logical than at the code level, 
thus allowing designers to explore alternative design 
options that would be otherwise impossible to cover at 
the code level. 
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