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ABSTRACT 
 

Requirement Engineering (RE) is a process to define, document and maintain software 

requirements. Requirement process involve a great deal of works from requirement 

elicitation to requirement documentation, thus reuse requirements become an 

alternative to speed up the process. Requirements reuse is an approach to use existing 

requirements documents to reduce the general effort inside Software Development 

Life Cycle (SDLC). However proper approach for small-sized enterprises is not 

adequately explored. Hence improvement and systematic management approach is 

required for requirements reuse in small-sized enterprises. A model develop by a team 

of research on software requirements catalog only focus on functional requirements. 

As such this research propose a well-defined and mature reuse methods by integrating 

non-functional requirements in the model. The first part of this project study the 

requirements reuse process and existing models. In the next activity, a new model is 

proposed to include non-functional requirements in the process. Lastly a prototype is 

developed by implementing agent technology and evaluation is done to prove the 

quality of requirements reuse. The results show that the proposed model have a better 

quality compared to previous model. As correct requirements prevent software failure, 

it will assist in delivering a successful software and shorten the SDLC. 
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ABSTRAK 
 

Requirement Engineering (RE) adalah satu proses untuk menentukan, mendokumen 

dan menyeleggara keperluan sistem. Proses ini melibatkan banyak kerja bermula 

daripada cara memperolehi keperluan sehingga proses mendokumenkan keperluan. 

Oleh itu, penggunaan semula keperluan menjadi alternatif untuk mempercepatkan 

proses ini. Cara ini adalah dengan menggunakan keperluan sedia ada untuk 

mengurangkan kerja dalam rantaian pembangunan sistem (SDLC). 

Walaubagaimanapun pendekatan ini masih belum diteroka sepenuhnya untuk syarikat 

pembangunan perisian berskala kecil. Oleh itu peningkatan dan pendekatan 

pengurusan yang sistematik amatlah diperlukan di dalam bidang ini. Sebuah model 

telah dicipta oleh satu pasukan penyelidikan dengan memanfaatkan keperluan perisian 

katalog namun usaha hanya tertumpu kepada keperluan fungsi (functional 

requirement) sahaja. Oleh itu kajian ini mencadangkan kaedah guna semula yang lebih 

baik dengan memasukkan keperluan bukan fungsi (non-functiona requirements) ke 

dalam model. Bahagian pertama projek ini mengkaji kaedah penggunaan semula 

keperluan dan model yang telah dicadangkan sebelum ini. Seterusnya, model baru  

dicadangkan dengan memasukkan keperluan bukan fungsi (non-functiona 

requirements) di dalam penggunaan semula keperluan. Akhir sekali, sebuah prototaip 

dibangunkan dengan mengaplikasikan teknologi ejen dan penilaian dibuat untuk 

membuktikan kualiti penggunaan semula keperluan. Hasil kajian menunjukkan 

bahawa model yang telah dicadangkan mempunyai kualiti yang lebih baik berbanding 

model sebelum ini. Oleh kerana keperluan yang betul dapat menghalang kegagalan 

sistem, diharap kajian ini dapat membantu mengatasi masalah ini dan sekaligus 

memendekkan rantaian pembangunan sistem (SDLC). 
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CHAPTER 1 

INTRODUCTION 

 

 

Requirements  engineering (RE) is “the  subset  of  systems  engineering  concerned  

with discovering,  developing,  tracing,  analyzing,  qualifying,  communicating  and 

managing requirements that define the system at successive levels of abstraction” 

(Hull et. al., 2010). Ghaisas and Ajmeri (2013) mentioned that the aim of RE is to 

convert from uncertain and ambiguous problem into features and attributes of software 

system. During this process, it is crucial to understand the services required and the 

constraints involved as any misunderstanding at this stage will lead to later problem in 

system design and implementation (Sommerville, 2010). Thus it is a vital step to 

ensure other stages follow the right direction and the output is correctly delivered to 

the customer. In order to gather requirements, there are many techniques can be 

applied including interviews, questionnaires, prototyping, observation and document 

analysis. Requirements specification is the output of RE that is used as a basis contract 

between stakeholders and system developers ( Bubenko et. al, 1994; Villegas and 

Laguna, 2001). Besides that, it serves as an instrument to validate system at the later 

stage.  

Requirement stages involve a great deal of works from requirement elicitation to 

requirement documentation (Benitti and da Silva, 2013), thus requirements reuse 

become an alternative to speed up the process. Requirements reuse is an approach to 
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use existing requirements documents to reduce the general effort inside the software 

life cycle (Villegas and Laguna, 2001). There are several activities to be done during 

the process and requires requirement repository to keep as well as to reuse the artifacts. 

The advantages of requirements reuse is to improve quality and productivity (Pacheco 

et. al, 2015), accelerate time to market and cut development costs (Villegas and 

Laguna, 2001). These advantages lead to chances of project success and efficiency in 

requirement elicitation process (Franch et. al., 2013). Previous research work in 

requirements reuse include real-time systems, software product lines (SPL), 

ontologies, metamodeling and software requirements catalog (Benitti and da Silva, 

2013). 

 

1.1 Problem Statement 

Requirements reuse is widely applied in software product lines (SPL) because of 

features similarity. SPL is considered as a large-sized software enterprise that having 

complex and difficult requirements. For small size enterprises, SPL approach is not 

suitable in applying requirements reuse due to different context, properties and 

complexity. Pacheco et. al. (2016) introduced a model for small scale software 

development called requirements reuse model for software requirements catalog 

(RRMSRC). The catalogs are categorized based on similar domain for easy access and 

utilization. In this model, it covers three phases of requirements reuse during creation, 

maintenance and management. However this model only cater functional requirements 

thus it lacks non-functional requirements. In order to have a well-defined and mature 

reuse processes, non-functional requirements must be included. As affirmed by Franch 

et. al. (2013), scope of SRS regularly covers functional, non-functional and non-
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technical requirements, and non-functional is often reused compared to functional 

requirements.  

 

1.2 Objectives  

Objective 1:  

To study on existing models and requirements reuse process. 

Objective 2:  

To improve RRMSRC requirements reuse model by including non-functional 

requirements. 

Objective 3:  

To develop and evaluate the improved model through a prototype. 

 

1.3 Scope of the Research  

This study focus on requirements reuse activities during requirement elicitation and 

analysis phase which includes functional and non-functional requirements that 

performed by software engineers. The agent technology is used in developing the 

prototype to facilitate the process.  
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1.4 Contribution 

The new model proposed is expected to accelerate requirements reuse process and 

improved requirements reuse quality attributes. This research also highlight the 

importance of non-functional requirements during the reuse.  

 

1.5 Research Structure  

This study comprises six (6) chapters, including this chapter which covers the 

backgrounds of the study, problem statement, objectives, research questions, scope of 

the research, contribution and research structure. Chapter 2 present a literature review 

by covering existing study, requirements reuse concept, method and models. Software 

agent technology and the latest requirements standard (IEEE Std 29148 – 2011) are 

also discussed in this chapter. Chapter 3 describes the methodology which include 

theoretical study, study existing model, propose a new model, build prototype and 

model evaluation. Proper planning to carry out the project is important to reduce 

unforeseen problem in the future. Meanwhile in Chapter 4, the execution of the model 

and prototype development will be covered.  Followed by result and discussion which 

will be elaborated in Chapter 5. Finally, the last chapter, Chapter 6 summarizes the 

thesis finding and work that can be done in future. 
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