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Abstract. This document is the result of a research done in the context of a 

master's thesis of the author, which has the title: Requirements management. 

This master's thesis focuses on developing an application which can support the 

requirement management for software projects. Such applications fall into a 

category of tools called CASE tools (computer-aided software 

engineering).Requirement Management tools are designed primarily to assist 

and provide support to software development and maintenance. Given this 

background, this paper addresses the key processes of requirements 

engineering, in a more detailed way the requirement management phase. 

Furthermore it is written a critical analysis to some of the most used tools in 

this area. From this knowledge is discovered a number of problems and 

subsequently submitted a proposal that can help to resolve them. The final 

product of this thesis is a low cost web application, which allows the 

management of requirements throughout the project life cycle and therefore 

meets the various challenges posed by such tools. The system developed is 

based in the proposal produced by the author, cooperative work oriented, where 

you can not only manage the requirements, but also use the system as a way to 

approve requirements and requests for change, through an approval system 

incorporated in the web application. 

 1. INTRODUCTION 

Nowadays, an information system is very important to respond to the problems and 

expectations of the organizations. To reach this goal there must be an awareness of 

the whole team involved in the development process, to the importance of system’s 

requirements, because they make the bridge between the needs of organizations and 

the development team. The requirements work, as a guide for project managers, 

programmers, technical systems and quality elements over the project progress. 

This master’s thesis, held in the area of quality of Noesis SA, will focus on the 

requirements management areas. The ultimate goal of this thesis is the presentation of 

a solution that supports the definition and management of requirements by the best 

practices and procedures in the software quality area. The Noesis will contribute with 

its great experience in projects in this area by providing a practical knowledge. This 

information has great importance for the study to guide it in the right direction, 

allowing identifying better the problem and a solution that best suit. 

 

1.2 Problem 

This thesis start from the perceptions that requirements management tools available 

in the market don’t cover all the functionalities needed to respond to the constant 

changes in the organization, that have great impact in the change of requirements in 

the information’s systems. If this perception is correct, then it’s necessary to develop 
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a tool that can handle correctly to these changes, at low cost and with a good 

usability. 

To prove this problem a study has been made about the requirements management 

area, its process, the importance of this subject to a project success and also has been 

made an analysis to some of tools actually used to management the requirements. 

With this study it was possible to detect some weaknesses and points of improvement, 

that according to the author, does not allow an efficient management of requirements 

throughout the life cycle of an IT project.  

The main problems encountered in such CASE tools are:  
 The costs associated with purchasing licenses, time of learning and 

training of users are too high, impossible in most the cases for small and 

medium organizations. 

 Centralized tools are not directed to projects where the teams, 

stakeholders and users are geographically dispersed; 

  Lack of communication between the various stakeholders in the project, 

is the main reason why some of the requirements do not correspond to 

the needs of users;  

 Poor flexibility for integration with other CASE tools; 

 The tools do not seek to resolve electronic way to approved the 

requirements and requests for changes made to the project; 

  Tools with low usability obligate the time to learn very high; 

 Organizations need to adapt their procedures and their terminology to 

the tool. 

1.3 Proposal 

The tool developed aim to support the main tasks of the management requirements 

discipline, from the registration requirements change request, history of operations, 

support of various types and attributes of requirements, establishment of baselines and 

reports, definition of traceability and preview of impact of changes. 

A software project interacts with various players, in a not too distant past it was 

necessary to have meetings in order to perform these tasks together (such as 

validation and requirements approval). But with the spread of the Internet this concept 

can be changed and geographical distance is no longer an obstacle to the progress of 

projects. Thus it is essential that the tool to implement is centered on the Web, 

providing access to the application from anywhere at any time, breaking any 

geographical barrier between the users involved.  

Through a Web solution to support the management of requirements, other factors 

can be exploited in order to take advantage of the ease of access to the application. 

Allow the collaborative work of different users, is one of several ways found to solve 

the problems of communication and understanding between customers, users, 

analysts, programmers and managers. The Web application must therefore be another 

channel of communication between the various stakeholders in the project and thus 

enable a significant improvement in the quality of the requirements. This can be 

achieved through the establishment of panel discussions associated with each 

requirement of the project, in which users participate in an orderly manner. 
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The Web application development should also incorporate a system of approvals. 

With the introduction of such a system is possible to approve requirements and 

requests for changes (change requests) directly into the tool. This feature allows you 

to enter several additional advantages to the process of defining and managing 

requirements, such as: 

  Knowledge of what the overall requirements approved on adoption and 

disapproved; 

  Focus on analysis of the requirements disapproved;   

 Improved efficiency of the approval process and subsequent review 

process; 

  Replace the paper for electronic information; 

  Improvements to respond to requests for modification of the plan; 

  Allows participation in the decision of all stakeholders in the project; 

  Allows detect critical requirements through the number of requests for 

change and disapproval; 

  Allows formal purchase agreement with the Stakeholders through a less 

intrusive method. 

Due to the importance of integrating this type of CASE tool with other 

applications, the system must provide mechanisms to facilitate integration with other 

applications. To meet this requirement the application should be developed according 

to a SOA, exposing various services through the use of Web services. These services 

encapsulate a particular function of reusable business, while behaving as an interface 

regardless of how implementation of the system 

The usability of the application also has an important role in the success of this 

type of tool. The reason for its importance lies in ease of use of the system, reducing 

the time to. Based on this concern must be developed a functional prototype of the 

system that should be evaluated according to some of the best practices for evaluating 

interfaces. 

To be able to follow the status of a requirement during the project life cycle, this 

tool should include a state machine that allows classifying the requirement for long-

go of time. The association of a requirement to a state is crucial for the management 

of requirements, because it allows the evolution perceiving and the state of play of 

each requirement. But this machine states should be designed to allow customization 

of its states, seeking this way to adapt the tool in a way to each individual 

organization, unlike other approaches that require users to adhere to the terminology 

and concepts involved with each state. 

In order to develop the solution must present itself as a low-cost alternative for the 

management of requirements. Following the principles of rapid development through 

the use of appropriate technologies. This point is important so that small and medium 

enterprises can benefit from an application that can support the management tasks 

required. 
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2. STATE OF ART 

From the study of requirements engineering area, in particularly the requirements 

management’s task and challenges, and after the analysis of some of the tools 

available in the commercial and open-source market, we can understand what are the, 

what are the best approaches to take and what the weak points where we can improve 

to made a requirement management tool. 

Based on this knowledge, we can conclude that an ideal solution for the efficient 

management of requirements, simple and effective must pass through the following: 

 Use of an explorer tree in the artifacts so that you can directly view 

hierarchies and what types they match; 

 A simple interface but with good usability in order to increase productivity 

and simplify its learning; 

  Not providing all possible attributes of each requirement but those that are 

essential and more common; 

 Promote the criticism and pro-activity among the various stakeholders in the 

project through discussion forums; 

  Versions control of the requirements; 

 Allow the association between requirements of various types;  

 Providing traceability matrix to facilitate the identification of dependencies 

between requirements and offer a way to calculate the impact of changes 

to requirements; 

 Allow a easy integration with external applications, such as applications for 

tests management, and configuration management; 

 Generate reports to ease the documentation of requirements and present the 

current situation of the project; 

3. DEVELOPMENT 

The first step in the software development phase is choosing a methodology that 

fits this project. The development process adopted in this project was the cascading 

process revised. 

In the analysis and design phase has been used the UML language to model all the 

diagrams need to specify the problem. 

 3.1 Use Cases and Requirements 

This type of diagrams can capture the functional requirements, through an approach 

focused on the use of the system. The use of this approach to the problem we have 

achieved the following: 

 Partitioning of the problem; 

 Acquire the views of different players in the system and the tasks and roles 

that have to meet; 
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 Discovery of new requirements that by this stage had not been perceived 

through the use of analysis and other tools. 

The primary task to do in this phase is to acquire a view of all the types of user that 

interact with this type of applications. The Figure 1 illustrates the different type of 

users and their roles when interacting with the requirements during a project.  

 

 

Fig. 1. Diagram of Actors and their roles 

Based on all use cases written, a requirement list has been made. The requirements 

of tool can be separated in four areas: Users management, access control, project 

management, requirements management, document production and integration with a 

SCCM tool. 

 3.2 Activity Diagrams 

Before starting to implement the solutions is also necessary to model some of the 

main business process that this tool have to accomplish. 

One of the principal processes is to approve the change of requirements locked by 

the approval process. 



6      Vasco Miguel Rodrigues Nº51455 

 

Fig. 2. Process to make a change request 

As is illustrated in Figure 2, when a requirement is locked, it only can be changed 

after a approval process, where all the voters can decide if the requirements can or not 

be changed. Simultaneously also can be made an impact analysis during the process 

by the change manager user. 

3.1 State Machine 

In the context of this thesis a states diagram (see Figure 3) represents the approach 

taken to manage the requirement life cycle. This figure is important because it 

presents the life of a requirement in the requirements system management and the 

events and actions that trigger the transition between the different states. 
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Fig. 3.  Requirements State Machine 

State machine explication: 

  When a requirement is created goes into the state "New" which indicates 

that it is a new requirement; 

  The system should enable the transition to the “review” state to indicate that 

changes were made to the requirement; 

  When a requirement goes into the "On Approval" state is initiated the 

approval process of the requirement. If the requirement is approved 

automatically moves to the state "Approved", otherwise (not approved) 

transits to the state "Rejected". 

  The requirements that are removed by the user should move to the state 

"Cancel"; 

  After the approval of a requirement the requirement is locked and the only 

way to change it is by a creation and approval of a request for change to 

the requirement .With the approval of a Change Request the requirement 

is unlocked and must move automatically to the state "Review". 

This state machine associated with the requirement provides control of changes by 

an orderly edition of the requirements and the tracking of the evolution of the 

requirement during the development of the project. However, a static state machine 

associated with a requirement would oblige the organization to adapt the terminology, 

concepts and processes involved. Thus it was decided to allow customization of the 

requirements of the states through a configuration file itself, increasing the flexibility 

of the system. 
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4. RESULTS 

As result of the work I present a screenshots of the application that shows that the 

application meets the requirements specified. 

 

 

Fig. 4. Application Homepage screenshot  

As you can see in Figure 4 the home page of the application presents a lot of 

information about the project state. After the selection of a project is displayed an 

outline of the ongoing project, the overall situation of the requirements the state, in 

the right board you can  participate in the poll to approve or disapprove requirements 

and or requests for change in course and still see what the requirements and requests 

for changes approved and disapproved in the past. 

The way found to validate the application developed in this thesis was to collect 

feedback from target users after testing the system produced. In overall the system 

had been well accepted by the users principally due to its good look-and-feel, 

usability, and by the new approach made by the tool by providing the task of 

requirements management a collaborative work team. 
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5. CONCLUSION 

From this study has been produced a tool that does not contain all the features 

when compared to competing tools in commercial terms, but that can be distinguished 

by the following: 

• It offers its users the main tasks of management requirements in a simple and 

easy way to learn; 

• Provides an approval system of requirements that allows the approval of each 

requirement in particularly; 

 • Presents a new way of communication, allowing the discussion of the 

requirements, providing improve of their quality; 

• Is concerned about change management in the context of the requirements, 

offering method to approve requirements changes; 

• Supports the impact assessment of requirements through a traceability matrix; 

• Developed by the SOA paradigm, powering a quick and easy integration with 

other CASE tools; 

In short the tool that resulted from the study and research in the field of 

requirements engineering has proved to be an appropriate tool to assist the 

management of requirements over time given by the results of the feedback from 

target users. This tool provides some of the essential tasks for the requirements 

management, which by itself is something of value to any organization which is 

starting to concern about the tasks of management requirements and wants to reach a 

better quality in software project. 
 


