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Abstract-Requirements engineering (RE) plays a vital role in 

ensuring the overall success of the software engineering process. 

Requirements elicitation, which describes the expected behavior of 

the desired software, is very complicated. Tn this paper, a new 

approach, named WNR, is proposed which put emphasis on 

discovering the user wishes and transforming them to a set of needs 

and subsequently obtaining the set of desired requirements out of 

the needs. The new proposed approach is an extension to RE 
lifecycle. Moreover, the definitions of the terms "requirement" and 

"requirements engineering" are reviewed in this paper. The new 

definition of RE in the proposed approach is also elaborated. 
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I. INTRODUCTION 

To have a successful business and increase company's 
profit, it is necessary to develop products that satisfy the 
expectations of the users. Discovering user wishes and 
transforming them into requirements is a challenging issue. 

Requirements engineering (RE) as a key process of 
software engineering plays a crucial role throughout the 
software development lifecycle. Requirements engineering, a 
branch of software engineering, offers models, methods, 
metrics, and indicators in a specified methodology to 
systematically define and manage the requirements of users. 

Different studies [1,2] have shown that poorly defined 
software requirements, lack of user involvement, incomplete 
requirements, and changing requirements are the major 
reasons why information technology projects do not deliver all 
of their planned functionality on schedule and within budget. 
Well-defined requirements will increase the likelihood of the 
overall success of the software project. RE lies at the heart of 
system development. In fact, RE bridges the gap between 
stakeholder goals and constraints, and their realization in 
systems. However, it will not be possible to develop better 
high quality requirements without a well-defmed RE process. 

Since requirements engineering is the starting point of 
software engineering and later stages of software development 
rely heavily on the quality of requirements, there is a good 
reason to pay close attention to the RE process. Over the past 
decades there has been increasing interest in requirements 
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engineering. This paper presents a new approach called WNR1 

to RE definition which mainly concern and put emphasis on 
transforming users wishes to software requirements. 

In our previous work [3], we have conducted an extensive 
meta-analysis of the RE literature. We have also analyzed the 
trends and issues in several research resources using an 
iterative and evolutionary method. The approach presented in 
this paper is based on the results of the work. The main idea of 
WNR is to improve previous approaches to RE. 

The rest of the paper is organized as follows: in section 2, 
several definitions for the terms "requirement" and 
"requirements engineering" are reviewed and the key phrases 
of each definitions are gathered together to find the overlaps 
between definitions. Also, different types of requirements and 
main activities in the RE process are elaborated. In section 3, 
the WNR approach is described as an extension to the RE 
process. The review of related works comes in section 4. 
Section 5 discuses future work and draws some conclusions. 

II. KEY CONCEPTS AND DEFINITIONS 

A. Requirement 
The concept of requirement is fundamental in requirements 

engineering. Generally speaking, the concept of requirement, 
discussed in the RE domain, refers to what a system should do 
rather than how it should do it [4]. The literature offers many 
definitions for the term "requirement". Each definition 
emphasizes on some aspects and properties. Appendix A 
summarizes several definitions for the term "requirement", 
sorted in ascending order by year. 

Table I shows the topic/reference matrix for the definitions 
in Appendix A. This table is organized according to the 
keywords in the definitions of the term "requirement". In the 
rows, we have the keywords of the definitions denoting the 
essence of a requirement, and in the columns, we have the 
references. A "+" symbol indicates that the topic appears in 
the reference. 

In Table II, in the rows, we have phrases denoting the 
desired goals of a requirement. As the table indicates, "solving 
a problem" is considered the most common goal for a 
requirement. 

1 Wish-Need-Requirement 
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Solving a problem + + + + 

+ 
Satisfying a condition/ 

+ + 
constraint 

+ 
Satisfying a capability 

+ + 
/property 

Achieving an objective + 

Satisfying formally 
+ 

imposed documents 

Agreement with the 

Stakeholder 
+ 

B. Types of Requirements 
The requirement definitions generally describe external 

and internal behaviour of system which must be met or 
provide user satisfaction on certain constrains and operational 
environment. The definitions emphasize that a system must 
satisty functional requirements which are recognized as a user 
need and system requirements which depends on non
functional, constrains, and operational environment. 

According to the mentioned definitions, requirements can 
be categorized into product requirements and process 
requirements. The former contains functional and non
functional requirements; whereas the latter consists of 
operational constraints and properties of the operational 
environment. Fig. I illustrates the classification. 
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Figure 1. Types of requirements 

C. Requirements Engineering 
In recent years, various definitions elaborating the term RE 

from different points of view have been proposed. Appendix B 
summarizes the significant ones sorted in ascending order by 
year. We define RE as "A systematic and disciplined approach 
which transforms user wishes to software requirements based 
on business needs. Activities are included Eliciting, Analysis, 
Negotiation, Specification, Modeling, Validation & 
Verification, Identification, Change Management, and 
Traceability". In Table III, the key phrases in the definitions of 
RE are presented, and their existence in each reference are 
indicated by a "+" symbol. 

D. Requirements Engineering Process 
Requirements engineering, itself, is a process. Numerous 

RE process models have been developed in the past two 
decades [4, 6, 20, 21]. Activities of the RE process generally 
include requirements elicitation, analysis and modeling, 
specification, verification and validation (V & V), and 
requirements management. 
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Based on the definitions presented in [24], models in a 
narrow sense can be classified under various aspects. A model 



can mirror an existing original (like a photograph), or it can be 
used as a specification of something to be created (like a 
construction plan). In the former case, we call it a descriptive 
model; in the latter case, we call it prescriptive. This is in fact 
a property of the relationship between a (particular) model and 
a (particular) original rather than a property of the model. 
Therefore, a model may be descriptive with respect to one 
original, and, at the same time, be prescriptive with respect to 
another original. 

III. WNR ApPROACH TO RE 
The RE process is inherently complex and critical. The 

main reason is that the requirements engineering process has 
the most dominant impact on the capabilities of the resulting 
product. Furthermore, requirements engineering is the process 
in which the most diverse set of product demands from the 
most diverse set of stakeholders is being considered [22]. 

Activities of the RE process are generally categorized intro 
"requirements development" and "requirements management" 
activities. Requirements development activities consist of six 
main activities including requirements elicitation, negotiation, 
analysis, specification, modeling, verification, and validation 
(V & V). Requirements management activities include change 
management, traceability, and identification. 

In the authors' view of requirements engineering, the 
process is iterative and incremental. RE activities cover the 
entire system and software development lifecycle and the 
process will go into more detail in iterations. Therefore, 
requirements engineering should be viewed as an incremental 
and iterative process, performed in parallel with other system 
development activities such as design. Accordingly, RE might 
not solely be a front end process, but also be part of the later 
stages of software engineering. Indeed, if a software 
development process is defined based on RUP, then the 
proposed approach to engineering requirements, called WNR, 
can be considered as a systematic approach to the definition of 
requirements with respect to initial wishes during the 
requirement discipline throughout the software development 
process. 

In WNR approach, RE process consists of three main 
phases namely "Wish", "Need", and "Requirement". Based on 
the characteristics mentioned about RE process, we choose an 
idea inspired by the two-dimensional view of RUp2 [I I] to 
illustrate and depict our RE process as shown in Fig. 2. Like 
RUP, the horizontal axis represents the dynamic aspect of 
process, and it is expressed in terms of three phases called 
Wish, Need, and Requirements. The vertical axis shows the 
static aspects of the process, and it is described in terms of 
development and management activities. 

The relationship between the three phases, mentioned 
above, is shown in Fig. 3. The process commences by a 
primary set of user expectations called wishes. The output of 
the first phase is presented as a descriptive model since it 
contains the existing ideas and expectations of the users. The 
outcome of the Wish phase is called "Whatw" (What in the 
stage of Wish). However, some of the wishes are not 

2 Rational Unified Process 
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necessary or even feasible. In the proposed approach, the 
wishes that are necessary and feasible are called needs. 

In the second phase, the list of wishes, called "wishlist", is 
filtered by asking two questions: "why" and "who". The 
former determines the motivation for the wishes. The latter 
determine the related owners of the wishes. In other words, the 
second phase receives Whatw, as input, and generates the 
corresponding needs, as output. This phase presents its output 
using a prescriptive model since it is the specification of the 
system to be created. The outcome of the second phase is 
called "WhatN" (what in the stage of Need). 

Finally, at the Requirement phase, the aim is to form the 
set of "WhatR" (what in the stage of Requirement) which are 
the specification of desired requirements. At this stage, the list 
of needs are filtered by considering software engineering 
concerns such as quality, estimated time and cost, and risks of 
the software. For filtering the list of needs "How", "How 
much", "When", and "Where" are asked. The requirements are 
those needs that are cost-effective. At the end of each phase, 
the existence of reasonable answers for the corresponding 
questions (such as why and who in the Need phase) is checked 
as milestones. 
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Figure 2. The proposed approach to RE 
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Assuming that W, N, and R are the sets of all wishes, 
needs, and requirements respectively, (I) and (2) hold. 

The set of all wishes 

The set of all needs 

The set of all requirements 

N = {\fw E W I Pase(w)} (1) 

N = {\fw E W I Pase(w)} (2) 

Relation (1) indicates that the members of the need set are 
those wishes that have passed the Need phase (PhaseN). 
Similarly, the members of the requirement set are the needs 
qualified as requirement during the Requirement phase 
(PhaseR)' 

Requirements management actIvItIes are similar to 
supporting disciplines in RUP. In WNR, the supporting 
activities are requirement change management, traceability, 
and identification which can be formally defined by using 
temporal logic as illustrated in (3). The requirement 
management activities are continuously performed during the 
lifecycle of requirements as umbrella activities. In temporal 
logic, the statement D (<p) means that <p has to hold on the 
entire subsequent path. In logic, the statement �A is true if and 
only if A is false. For example, the first statement of (3) means 
that until the development process is not finished, the 
requirements change management has to done. 

D (�Finish (Development Process) ¢ 
Do (Requirements Change Management) 

D (�Finish (Development Process) ¢ 
Do (Requirements Tracing) (3) 

D (� Finish (Development Process) ¢ 
Do (Requirements Identification) 

IV. CONCLUSION 

One of the most important aspects of successful software 
development is having well defined requirements. The quality 
of the approach used for requirements engineering affects 
directly the quality of gathered requirements. 

In this paper, we have proposed a new systematic 
approach, called WNR, to requirements engineering. The 
proposed approach put emphasis on the elicitation of user 
wishes and transforming them to needs and then requirements. 
It is worth mentioning that there has already been no 
systematic approach to engineering the process of 
transforming wishes to requirements. In future, we aim to 
define models and related meta-models for the WNR approach 
and also apply it to some real case studies. 
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ApPENDIX A 

Table IV presents several definitions for the term "Requirement". 

TABLE IV. DEFINITIONS FOR THE TERM "REQUIREMENT" 

Index Source Definition 

1 Abbott [5] 
Any function, constraint, or other property that must be provided, met, or satisfied to fill the needs of the system's 
intended user(s). 

(1) A condition or capability needed by a user to solve a problem or achieve an objective. (2) A condition or capability 
2 IEEE [6] that must be met or possessed by a system or system component to satisfy a contract, standard, specification, or other 

formally imposed documents. (3) A documented representation of a condition or capability as in (I) or (2). 

3 Davis [7] 
A user need or a necessary feature, function, or attribute of a system that can be sensed from a position external to that 
system. 

A well-formed requirement is a statement of system functionality (a capability) that must be met or possessed by a 
4 IEEE [8] system to satisfy a customer's need or to achieve a customer's objective, and that is qualified by measurable 

conditions and bounded by constraints. 

5 SWEBOK [9] A property that must be exhibited by a system developed or adapted to solve a particular problem. 

6 Lethbridge [10] 
A statement about the proposed system that all stakeholders agree must be made true in order for the user's problem to 
be adequately solved. 

7 RUP [II] A requirement is defined as "a condition or capability to which a system must conform. 

Sommerville 
The requirements for a system are the descriptions of the services provided by the system and its operational 

8 
[12] 

constraints. These requirements reflect the needs of customers for a system that helps solve some problem such as 
controlling a device, placing an order, or finding information. 

ApPENDIXB 

Year 

1986 

1990 

1993 

1998 

2000 

2001 

2003 

2007 

Table V summarizes the significant definitions for RE sorted in ascending order by year. The new proposed defmition of RE 
is also given in the last row of this table. 

TABLE V. DEFINITIONS FOR THE TERM "REQUIREMENTS ENGINEERING" 

Index Source Definition Year 

Requirements engineering is a careful assessment of the needs that a system is to fulfill. It must say why a system is 
1 Ross [13] needed, based on current or foreseen conditions, which may be internal operations or an external market. It must say 1977 

what system features will serve and satisfy this context. And it must say how the system is to be constructed. 

Loucopoulos Requirements engineering is a systematic process of developing requirements through an iterative and co-operative 
2 process of analyzing the problem, documenting the resulting observations in a variety of representation formats, and 1995 

[14] checking the accuracy of the understanding gained. 

Thayer & 
Requirement engineering provides the appropriate mechanism for understanding what the customer wants, analyzing 

3 need, assessing feasibility, negotiating a reasonable solution, specifying the solution unambiguously, validating the 1997 
Dorfman [IS] specification, and managing the requirements as they are transformed into an operational system. 

Requirements engineering is the branch of software engineering concerned with the real-world goals for, functions of, 
4 Zave [16] and constraints on software systems. It is also concerned with the relationship of these factors to precise specifications 1997 

of software behavior, and to their evolution over time and across software families. 

Thayer & 
Requirements engineering covers all of the activities involved in discovering, documenting, and maintaining a set of 

5 requirements for a system. The term engineering implies that systematic and repeatable techniques should be used to 1997 
Thayer [17] ensure that system requirements are complete, consistent, relevant, etc. 

6 Sommerville & Requirements engineering contains a set of activities for discovering, analyzing, documenting, validating, and 
1997 

Sawyer [18] maintaining a set of requirements for a system. 

7 RUP [19] 
A systematic approach to eliciting, organizing, and documenting the requirements of the system, establishing, and 

2003 
maintaining agreement between the customer and the project team on the changing requirements of the system. 

8 Sommerville Appropriate mechanism for understanding what the customer wants, analyzing needs, negotiating a reasonable 
2007 

[4] solution, validating the specification, and managing changes in requirements. 

The broad spectrum of tasks and techniques that lead to an understanding of requirements is called requirements 

9 Pressman [19] 
engineering. From a software process perspective, requirements engineering is a major software engineering action 

2010 
that begins during the communication activity and continues into the modeling activity. It must be adapted to the 
needs of the process, the project, the product, and the people doing the work. 

A systematic and disciplined approach to transform user wishes to software requirements based on business needs. 
10 Our definition Activities are included Elicitation, Analysis, Negotiation, Specification, Modeling, Validation & Verification, 2011 

Identification, Change management and Traceability. 
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