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Abstract

Functional requirements define the responsibility and function of the
system, while non-functional requirements represent software quality
factors, distinguishing between these classes is one of the challenges
facing software engineers. Requirements are usually written and described
using natural languages, and this may cause many defects and problems to
appear as a result of ambiguity and contradiction in the use of different
descriptions of the same requirement and the lack of a regular structure.

Intelligent technologies, especially machine learning and deep learning,
have been used in scientific and engineering fields, and this has led to
increased accuracy and reduced time, effort, and cost in all operations and
various fields of application.

The research aims to build a proposed system automatically classify
software requirements using deep learning techniques and features into
functional and non-functional Classes in order to help software engineers
choose a Class or Classes of requirement.

The proposed system consists of two models, the binary classification
model, through which requirements are classified into functional
requirements and non-functional requirements. And the Multiple
Classification Model, through which software requirements are classified
into functional requirements and ten categories of non-functional
requirements.

The two proposed models were built using the techniques and features of
Convolutional Neural Networks (CNN) and text representation and
embedding using the (word2vec) model after processing it using natural
language processing techniques, and extracting important characteristics
and properties.

The proposed system models were applied and implemented on the dataset
developed in the research resulting from the merger of the PROMISE
dataset and the nfr dataset, which represents the requirements for programs
written using natural languages and represented in text. appearance. Where
(1271) requirements were obtained, divided into (11) chapters.

The data was divided into (90%) for training and (10%) for testing and
ensuring the validity of the model. The training accuracy of the binary
classification model was achieved (99.44%) and the accuracy of the



multiple classification model was (96.25%). As for the accuracy of the test,
it reached (98%) in the binary classification model and (97.62%) in the
multiple classification model.

The results obtained showed the accuracy and completion of the proposed
models using CNN deep learning architecture with the word2vec method,
as they achieved the required results and were efficient and able to
successfully classify script requirements with higher accuracy than
previous research.



