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Abstract

Business Process Model Notation focuses on functional
processes; so, the design of the interface generally
depends on the subjective experience of the analyst.
This thesis proposes a new method to generate
interfaces from BPMN models. The idea is to identify
rules from BPMN to interfaces in existing real projects.
We have analyzed 7 Bizagi projects to generalize a list
of rules. It has been done considering five BPMN
patterns. Apart from BPMN primitives, there are rules
that depend on elements of Class Diagrams to know
how to generate the interfaces. When the rules have
several alternatives to generate the interfaces, we need
an unambiguous semantics to specify which alternative
we are going to use. We propose extending the BPMN
model with new stereotypes to specify when using each
alternative. Which alternatives could improve the
usability among all the possibilities is also a target of
study in the thesis.
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Introduction
Business Process Model Notation (BPMN) [1] provides
organizations with the ability to understand their



internal business procedures in a graphical notation, as
well as the ability to communicate these procedures in
a standard way. The basic conceptual primitives in
BPMN models are events, gateway, swimlane, flows,
and tasks [1]. There are two types of tasks: user type
task (carried out by a person or user with the help of a
system or software) and service type task (carried out
by a system without human intervention, for example
an automatic task). We used these tasks since they are
the most frequently used in BPMN. Currently, interfaces
are currently derived from BPMN models in a traditional
way depending on the analyst experience. This means
that the effort made building the BPMN is not useful to
design the interfaces. In addition, normally, analysts
that build the BPMN models are not the same designers
who implement the user interface, generating a gap
between what is described in the BPMN models and
what it is really implemented in the interface. In this
thesis, we propose a method to generate interfaces
from BPMN models. The approach is based on the study
of five widely used patterns in business process
models. We have studied the use of these five patterns
[2] in Bizagi projects [3]; these projects deal with
problems of administration sales and, education,
among others. Bizagi repository has both the BPMN
models and the implementation of the interfaces, so we
can analyze the mapping between both elements.
Analyzing how each BPMN model results in an interface,
we can extract transformation rules that can be
generalized for any project. When the rules have
several alternatives to generate the interfaces, we need
an unambiguous semantic to specify which alternative
will be used. For this aim, we have extended the BPMN
model with new stereotypes that allow to specify what
alternative will be applied in each case. The stereotypes
of the BPMN model have been also complemented with

stereotypes of UML Class Diagram, since part of the
interface depends on persistency model. Apart from the
rules, we aim to define a set of recommendations to
know what alternatives are more recommended to
improve the system usability. The thesis aims to be
validated throughout three experiments. (1) Validation
of the rules extracted from the Bizagi projects; (2)
Validation of the recommendations to improve the
usability; (3) Validation of the method to generate
interfaces from BPMN models through the development
of a tool that implements the model to code rules.

Related work

This section reviews previous works related with our
proposal: the user interface generation from BPMN.
Marco Brambilla et al. [4] defined a process modeling in
web applications. They present new web engineering
methods for the high-level specification of applications
that present business processes and remote service
innovation in the tool WebRatio [5]. Lei Han et al. [6]
defined an approach of derivation of user interfaces
from BPMN models based on a role-enriched business
process model developed with tasks descriptions and
associated data. Kenia Sousa et al. [7] defined a model
driven approach for organizational engineering in which
user interfaces are derived from business processes.
The approach is based on the Cameleon Reference
Framework [8]. Chun Ouyang et al. [9] defined
transformation rules between BPMN models and BPEL
definitions. This approach includes an integrated set of
techniques to translate the captured models using a
central subset of patterns BPMN to generate code
Business Process Execution Language for web services.
Wided Bouchelligua et al. [10] defined a user interface
modeling based on workflows, the approach follows a
set of model transformations according to a Model
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Figure 1: shows the tasks that
compose the Design of our
approach (D), and the tasks of
two experiments, E1 to validate
rules and usability
recommendations and E2 to
validate the code generation of
the method.

Driven Engineering approach. Javier Gonzales et al.
[11] defined an approach to transform BPMN models to
software artefacts. The approach consists in three
steps: (1) refining BPMN models  through
reengineering; (2) automating patterns to derive
software analysis; (3) designing artifacts UML.

Problem statement

BPMN models are only focused on functional behavior,
the interface generation depends on developers
preferences. In order to systematize and automate the
process as much as possible, we propose a set of model
to code transformation rules to generate interfaces
from BPMN conceptual primitives. The approach is
complemented with the use of UML Class Diagrams to
know what widgets must appear in each interface. We
propose extending the BPMN notation with new
stereotypes to specify what widget must be generated
for each primitive of the BPMN model.

Research questions
We aim to answer three research questions:

RQ1: What generation rules can transform BPMN
models into user interfaces? We define a set of rules to
generate user interfaces.

RQ2: From all the possible alternatives for each rule,
which one is the most suitable to improve the usability
of the interfaces? We define usability recommendations
for each alternative of the rules.

RQ3: What stereotypes are needed to extend BPMN for
generating user interfaces? We define stereotypes with
an unambiguous semantics to specify which alternative
of the rule we are going to use in the generation.

Research approach

This section deals with the different methodological
aspects of the thesis. The type of research of this thesis
corresponds to "Design Science", since it aims to design
a new artifact, through action and decision based on a
set of systematic tests [12]. Design science is a
methodology based on the design and investigation of
designed to interact with a problematic context in order
to improve something in that context [13]. In this
thesis, the new artifact is the method to generate user
interfaces, and the context is BPMN models. The Design
Science consists in two main activities: Design (D) and
Experimentation (E). Tasks related with design identify
a problem and propose a solution, while tasks related
with  experimentation design and validate an
experiment to validate the solution.

Figure 1 shows, D: T1 is tackled in section Problem
Statement and T2 is described in section State of the
art of this document. T3: Taking as input 7 Bizagi
projects that include BPMN models and interfaces, we
generalize the rules used in them to transform BPMN
models into interfaces. In order to perform the process
in a systematic way, we propose defining rules per
BPMN pattern. We focus our study on 5 well known
patterns: Sequence, Exclusive decision,
synchronization, implicit decision and structure union
synchronization [2]. Note that each rule has several
alternatives; the choice of a concrete alternative
depends exclusively on the analyst, which may be a
subjective decision. In order to help the analyst in the
choice to get usable interfaces, we propose classifying
the alternatives according to usability recommendations
previously defined in the literature. Using our
classification, the analyst can choose which alternative
is more usable without being an expert at usability. T4:



Some rules have several alternatives to generate
different widgets, we propose defining one stereotype
per alternative. For example, stereotype << U >>
generates a Form.

E1l: T5: Subjects draw user interfaces from BPMN
models and a class diagram according to their
preferences. This way we can compare whether the
rules applied unconsciously by the subjects match with
our proposed rules. T6: We evaluate whether our
recommended alternatives (defined in T3) improve the
usability comparing subjects’ criteria with our
recommendations. T7: The experiment to validate the
rules and the usability recommendations is conducted
with students of a subject in HCI in the degree of
Computer Engineering. T8: We analyze results of the
experiment in terms of correctness [14] and
completeness [14], perceived usefulness and intention
to use [15].

E2: T9: We design an experiment to validate the rules
defined in T3 for generating interfaces with a tool
within Visual Paradigm [16]. A group of subjects
generates user interface from a standard BPMN model
and other group of subjects generate user interface
with our proposal (with stereotypes). At the end we
compare both approaches comparing Efficiency,
Efficacy and Satisfaction [14]. T10: We conduct the
experiment designed in T9 with subjects of the subject
of Software Engineering in the degree of Computer
Engineering. T11: We analyze the results of the
experiment and propose some recommendations [14].

T12: The results obtained from Experiment 1 and
Experiment 2 are analyzed and provide input to
improve our approach.

Results to date

Currently we have defined a set of 14 rules. A first
version of these rules was published in [17], this first
version used three patterns: sequence, exclusive
decision and synchronization. Also a second version of
the rules was published in [18], this second version
used two patterns, implicit decision and synchronization
union structure. The experiment E1 has been already
conducted with students of the University of Valencia
and nowadays we are analyzing the data. We have
already implemented a tool based on Visual Paradigm
to generate interfaces in PHP from BPMN models. The
tool supports the proposed stereotypes
(http://hci.dsic.upv.es/bpmn/). This tool does not store
data, only generates non-functional interfaces.

Contributions

RQ1 and RQ2 are answered through Experiment 1,
while RQ3 is answered through Experiment 2. The main
contribution of the thesis can be summarized in: (1)
The definition of a method to generate interfaces from
BPMN models; (2) A proposal of stereotypes to enrich
the BPMN to specify what widget will represent
graphically each BPMN primitive; (3) Implementation of
a tool based on Visual Paradigm to generate interfaces
from BPMN models; (4) Validation of the generation
rules; (5) Validation of the alternatives of the rules that
are recommended to improve the usability; (6)
Validation of the code generation from BPMN models.
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