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ABSTRACT

Prototyping is a requirement technique frequently used for communication between customers and devel-
opers. Software prototypes help to understand users’ expectations, but they are often seen as disposable
artifacts because it is not easy to manage the transfer of knowledge from prototypes to software models
or code. This chapter studies whether suitable solutions already exist for exploiting the knowledge ac-
quired during the building of prototypes in the early phases of the lifecycle. The objective is addressed
by means of a systematic literature review of approaches offering solutions for transforming software
prototypes into analysis models. We propose a characterization schema for comparing them and describ-
ing the current state-of-the-art. The results reveal a need for more automated solutions that are more
economical in terms of time and effort for transforming prototypes into models and thereby ensuring
traceability between requirements and design artifacts.

INTRODUCTION

Prototypes can help to address what is unquestionably one of the most critical aspects of software engi-
neering: requirements engineering, or the correct definition of end user' needs (Fernandez et al., 2017).
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The efficient acquisition, definition, validation, and maintenance of such needs are key to all software
development and future maintenance (Escalona & Aragén, 2008).

Despite all the research and the importance that has been attached to requirements, this topic still has
much room for improvement and has been the object of many studies (Fernandez et al., 2017). Some
works describe the development of different techniques. One of the most effective techniques for under-
standing the user has been found to be software prototyping (Canedo et al., 2020). In other engineering
environments, such as aerospace or industry, the use of prototypes is not new (Jensen et al., 2016). This
can clearly be seen in methodologies and references like Design Thinking (Plattner et al., 2009), Hu-
man Computer Interaction mechanisms (Y1ldiz, 2019) and User-centered Design (Dhandapani, 2016).
In software development, however, prototyping is a somewhat controversial issue (Ali, 2017).

Prototype development usually facilitates user communication and is therefore often used precisely
for that purpose (Beaudouin-Lafon & Mackay, 2003). In many cases, however, prototypes are discarded
very early in the development process because work done on them is deemed to be “wasted” in the
analysis and software design phase (Kuczenski et al., 2021). Proof of this are prototypes that are never
looked at again, but just saved in repositories of old projects. These represent a waste of resources that
could even be re-used for similar projects (Nguyen-Duc et al., 2017).

This paper presents a study into the use of prototypes in the software development process, both in
research and in industry. It also looks at solutions that allow the effective use of prototypes (knowledge
provided by prototypes) and analyzes problems associated with this practice. We call this technique
“reusing” prototypes.

In industry, where it is necessary to reduce project costs, prototyping tends to be seen as a negligible
activity. This should not surprise us. In many cases, prototypes are produced in external environments
(mockup or interface design tools) which, once validated, are discarded and the information passed to
development environments. In other words, a team develops and validates the prototypes and the infor-
mation collected is then manually passed to analysis or even design or implementation models, leaving
the prototype as something that can be destroyed. This causes several major problems:

1. Since prototypes are destined to be destroyed, no importance is attached to their design and con-
struction. As a result, in many cases, not enough resources are allocated to produce a prototype of
high quality.

2. Precisely because of this lack of quality and precision in prototype development, definitions may
be established which are either ambiguous or incomplete, covering only part of the development.

3.  Ifthe prototype is destroyed, it is difficult to trace the origins of customers’ and users’ requirements
for future changes or problems. Here, one recommended procedure guided by good practice is that
of the CMMI model (Aggarwal et al., 2014; Gupta, 2011).

In view of the above concerns, a need has arisen to investigate whether mechanisms exist which allow
us to conceive prototypes as something thatis “usable” in subsequent phases and consequently supportive
to the development of a tool. If a development team could automatically (or semi-automatically) use all
the knowledge that a prototype provides, more effort should be devoted to it, with the guarantee that it
is an investment for the future. Improving prototypes would allow us to improve communication with
users and increase the quality of requirements models.

This work addresses this premise and aims to analyze the solutions that have been proposed in the
literature for using prototypes efficiently and effectively. The objective is to find out how analysis arti-
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