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Expert knowledge is involved in every software development project since
developers must face numerous decision tasks during requirements management,
analysis, design, and implementation stages. Therefore, if expert knowledge could
be properly modelled and incorporated in the different processes of software
development as well as in the CASE tools that support these processes, that
would mean a great advantage for any software development.

In software development, requirements stage is considered a good application
domain for Artificial Intelligence (AI) techniques because of requirements nature.
Software requirements express and establish the needs and constraints that con-
tribute to the solution of a real world problem [7]. However, requirements tend
to be imprecise, incomplete and ambiguous[3] and has a big impact in whole
development stages [5, 15, 1, 2]. Therefore, the use of AI techniques in order to
improve requirements stage will favorably affect the whole software life cycle,
but we need a seamless integration of Requirement Engineering (RE) and AI
techniques to exploit the benefits of collaboration between these two knowledge
areas [10].

Besides, the biggest breakthrough in requirement management is when you
stop thinking of documents and start thinking about information. Here, is where
CARE (Computer-Aided Engineering Requirement) tools help us in order to be
able to handle all of this information. InSCo Requisite is an academic web CARE
tool, developed by DKSE group at the University of Almeŕıa, which aids during
the requirement development stage [11].

This work presents the architecture for the seamless integration of a CARE
tool to manage requirements (i.e. InSCo Requisite) with some AI techniques
(i.e. Bayesian networks [12, 6] and metaheuristics). Specifically, a Bayesian net-
work, called Requisites [13], is used in the requirement validation task in order
to validate the Software Requirements Specification (SRS) of a software develop-
ment project, they has been successfully applied in SE, [9, 4, 8, 13]. Metaheuristic
techniques (Simulated Annealing, Genetic Algorithms and Ant Colony Systems)
are used in the problem of selecting the subset of requirements among a whole
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set of candidate requirements proposed by a group of stakeholders, that will be
included in the development of a final software product [14].

The RE workflow depicted in Figure 1 shows an organization of the tasks that
must be done in a software development project during RE stage. Requirements
are elicited or gathered from users, next they are specified in a document or
its electronic equivalent, known as Software Requirements Specification (SRS).
CARE tools provide environments that make use of databases, allowing an ef-
fective management of the requirements of any software project. Requirements
validation checks whether the elicited and specified requirements present incon-
sistencies; if the information is incomplete or if there are ambiguities in the
system definition. Requisite Bayesian network provide developers an aid, under
the form of a probabilistic advice (i.e. an estimation of the degree of revision for
the SRS), helping them at the time of making a decision about the stability of
the current requirements specification. Finally, requirements selection task has as
main objective to choose, from all the requirements defined in the specification,
the subset of requirements that will be implemented.

Bayesian networks and metaheuristic techniques have demonstrated to ob-
tain interesting results through different tests data [13, 14]. However, it is difficult
to put them in practice in real software projects. We strongly believe that hav-
ing these AI techniques available in a CARE tool would be considerably helpful
for any development team, making them more accessible even for non-expert
people. However, IA techniques and the CARE tools have been developed in-
dependently of each other. Therefore, it is necessary to define a communication
interface between them preserving the independent evolution of both areas and
achieving a synergic benefic effect between them. This seamless synergic archi-
tecture is shown in Figure 1. The architectural pattern distinguish between three
logically separated layers (see Fig. 1) : the presentation (i.e. interface layer), the
application processing (i.e. service layer), and the data management (i.e. data
layer).

The interface is a web environment accessed from a web browser. Data layer
is in charge of storing and managing the electronic representation of SRS han-
dled by InSCo Requisite tool and the knowledge base that contains the Bayesian
network Requisites. Service layer is composed by the CARE tool (i.e. InSCo Req-
uisite), the AI techniques used to address requirements validation (i.e. Bayesian
network Requisites) and requirements selection (i.e. metaheuristics algorithms)
tasks. Communication interface connect CARE and knowledge-based tools pass-
ing the required information needed for the execution of the appropriated pro-
cesses. Thus, requirement validation receives metrics on the SRS and returns
an estimation of the degree of revision for SRS; requirement selection receives
resources effort bound and specific measures on individual requirements and set
the set of requirements in order to be implemented. All of these communication
processes are performed through XML files.

The purpose of this work is to define a three-layer architecture which: a)
allows the seamless collaboration between RE tasks and some AI techniques
(Bayesian networks, simulated annealing, genetic algorithms and ant colony sys-



Fig. 1. Seamless synergic architecture.



tems) in order to perform a software development project; b) facilitates their
parallel and independent evolution.
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