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ABSTRACT

other hand is the process of translating our understanding of that problem into a statement of needs 

requires methodological  shift to the description of what computers are required to solve as opposed 
to how computer are to solve a particular problem. Software development is highly dependent on the 
use of tools. These tools support and automate activities performed in different sub-domains of software 

problems and the applicability of the method as a solution to issues in tool integration.

Keywords: CORE- Controlled Requirements Expression, IBIS- Issue-based Information Systems requirement 
analysis, RGM-requirement generation model,win-win spiral model 

Introduction

The subject of software requirements is often given far less attention in software engineering education 
than software design, even though its importance is widely recognized. F.P. Brooks ponder over this dilemma 

  “The hardest single part of building a software system is deciding precisely what to build. No other 

all the interfaces to people, to machines, and to other software systems No part of the work so cripples the 
1987]

Early experience in building software systems showed that existing methodologies were inept. Major 

costs to rise, while hardware costs were plummeting. New techniques and methods were needed to control the 
complexities inherent in large software systems.
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 Figure: 1
Life-Cycle terminology used in this Tool
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After more than 30 years of development, the software industry has made enormous progress in 
developing reliable software, more often than not, within budgetary and schedule constraints. We now have 
a better understanding of various processes involved in software development, and have modeled these 
processes in the form of software development lifecycles, lending much-needed structure to the overall 
development process. Nevertheless, many large software projects are still late and over budget. Moreover, 
software that is delivered often does not meet the real needs of the customer.

A requirement is something, which is desired or needed. From the software engineering point of view, 
a requirement is a condition or capability to which a system or software must conform to or a quality that the 
system must have. Requirements can be divided into two general categories, functional and nonfunctional 
requirements.
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things that the system does on behalf of the user. Functional requirements are used to express the behavior of a 
system by specifying both the input conditions and the output conditions that are expected to result.

the system’s functionality. These kinds of attributes are, for example, quality attributes such as usability, 
reliability, performance and supportability. Non-functional requirements are usually as important to the end-
user community as are the functional requirements.

Requirements engineering can be split into two main areas of activities, requirements development 
and requirements management. Requirements development concerns activities related to elicitation, analysis, 
documentation and validation of requirements. It deals principally with the content of the requirements. The 
purpose of requirements development is to produce and analyze customer, product, and product-component 
requirements.

Requirements management concerns activities related to controlling and tracking of changes to agreed 

process, which helps to manage requirements through the product’s lifecycle.
2. Software Development Paradigms: A Software Development Paradigm outlines a development strategy 

activities: Requirements Analysis, Design, Implementation, Integration, Testing and Maintenance. Different 
Software Process Models decompose these generic activities in different ways. The timing of the activities 
varies, as does the outcome. 

Figure: 2
Waterfall Model
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Software development has thus become a complex sequence of information transformations, with a pre-

are used as inputs in succeeding steps towards the goal. These transformations are specialized into separate 
processes like requirements engineering, software design, coding, and software testing. As in any engineering 

of processes.

3. Requirements Generation Process: The Requirements Generation process is placed at the beginning in 
most software development lifecycles. In itself, the process is composed of the activities listed below.

Software Requirements are elicited from people or derived from system requirements. An important 
precursor to the elicitation process is the Problem Synthesis process, during which the underlying 
issues are diagnosed and customer needs are elicited.
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Requirements Analysis is usually performed before the customer commits to the actual development 
process. The customer assesses the acceptable level of risk regarding the completeness, correctness, 
and technical and cost feasibility.

 elicited and analyzed in the preceding phases are documented and 

(SRS).

the SRS adhere to the customer needs or the high level requirements. The requirements elicited are 

Requirements Management must incorporate a management methodology that pervades through the 
entire process and facilitates communication effectively, in case any changes are made. A process 
that establishes and maintains agreement between the customer and the project team on the changing 
requirements of the system.

4. Requirements Generation Models: We provide a survey of existing requirements generation approaches, 
describing existing methodologies, models, frameworks and techniques.

CORE- Controlled Requirements Expression: CORE is a prescriptive, top-down method. It 

the primary aim to determine functional requirements. CORE assumes that different viewpoints are 

the proposed system. Example viewpoints are environment view, process view and reliability view. 

about each viewpoint. This recurrent process leads to a hierarchy of viewpoints. The RE process 
comprises viewpoint structuring, tabular collection, data structuring, single and combined viewpoint 
modeling, and constraint analysis.

IBIS- Issue-based Information Systems:  IBIS assumes that RE is fundamentally a conversation 
among clients and requirements analysts in which they pool their respective knowledge and viewpoints 
to specify the software system. It organizes and tracks the rationale underlying requirements. The 

strong and weak, based on supporting or objecting arguments. IBIS acquires requirements by keeping 
track of issues being discussed, propositions on these issues, and arguments in support of a position 
or object to it. A typical IBIS method scenario would be a stakeholder posting an issue containing 

to accomplish X and can also post arguments supporting the proposal. Other stakeholders can post 
competing arguments or support the proposal. Hence the goal of such discussion is to understand each 
other’s proposals and to persuade others aboutone’s viewpoint.

Jackson System Development:  Jackson System Development (JSD) method comprises software 
development starting from problem analysis and ending with code. The method does not subscribe 
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entity structuring, initial modeling, function step, information function step and system timing. The 
 domain, the others with the 

in terms of actions and entities. These are documented and constraints on time ordering of actions are 
expressed as structure diagrams. Initial modeling produces a model of the application domain in terms 
of communicating processes that correspond to actions in the structure diagrams. The function step 
inserts the functions into the model as executable operations that produce required outputs. Finally, the 
purpose of system timing is to specify constraints on the implementation.

Software Quality Deployment: Software Quality Deployment (SQD) is a quality system for client 
satisfaction. It investigates needs and requirements of the client with the aim to improve the software 
system and the development process. SQD is driven by the voice of the customer. The method uses a 
series of matrices to deploy customer and quality requirements. These deployments are a structured 
way of dealing with a special concern at a detailed level, and provide a basis for linking these concerns 

 The SQD 
process builds a series of matrices correlating user needs and technical requirements. The matrices 
consist of the client characteristics/client segments matrix, the client segments/client requirements 
matrix, the client requirements/technical requirements matrix, and technical requirements/entities-and 

surveys and market research data. The requirements are then used in client segments to understand 

an elaborate method to prioritize requirements on the basis of their importance to the customer.

Soft Systems Methodology:  Soft Systems Methodology (SSM) views Requirements Engineering as 
a recurrent cycle that aims at improving the problem situation. It applies systems thinking to explore 
the problem situation and to specify the software systems. SSM assumes that different views of the 
application domain exist and that these views must be considered while generating requirements. 
The method compares perceptions of the problem with models of its application domain. Initiated 
by this comparison, assumptions about the problem are drawn, challenged and tested. SSM is based 
on the assumption that RE proceeds via debate and that it is intrinsically participative. Initially, the 

A denotes the actors who perform the activities of the system, whereas O is the owner who can stop 
these activities, and E are the environmental constraints. W describes the worldview when formulating 

informal discussion, formal questioning, scenario writing based on operating the model, and trying 
to model the problem in the same structure as the conceptual model. Finally, the comparison stage 
uses the differences between models and reality to discuss changes, which are desirable and feasible 

SSM cycle.
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Methodology Comparison
Table 1:

Requirement Engineering Methodologies

Sr. No. Methodology Characteristic Requirement Engineering 
Process Coverage

1 Core-Controlled Requirements 
Expression

Viewpoint Oriented 
Analysis

Requirement Analysis
Requirement Elicitation

2 Issue-based Information 
System

Tracking Issues and 
proposition thereof

Requirement Elicitation
Requirement Analysis

3 Jackson System Development Formalizes Functional 

in 5-step process from 
initial requirements

Requirement Analysis

4 Software Quality Development Using series of matrices, 
phases and deliverables 
of the Requirement 
Engineering process and 
mapped and traced

Requirement Elicitation
Requirement Analysis
Requirement V & V

5 Soft Systems Methodology Represents requirements 

built as per the acronym 
CATWOE

Requirement Elicitation
Requirement Analysis

5. Models and Frameworks: Models and Frameworks provide a skeleton  and overarching structure that 
guides the process progression. This section presents models and frameworks that have been inspirational to 
the development of the Synergistic Requirements Model. 

RGM:

requirements analysis, and then recognizes distinctively different activities within requirements 
generation, i.e. instruction, preparation, elicitation and evaluation. The latter three activities are 
embodied within an iterative process focusing on requirements capturing. The RGM provides 
guidelines and enforces protocols to help structure its attendant activities. Guidelines are suggestions 
or recommendations that offer support by serving in an advisory capacity. Protocols are rules that 

requirements capturing process by providing a distinctive framework that guides the activities through 

methodology that ensures all requirements elicitation activities follow proper procedures.
Requirements Triage: Knowing what not to build is as important as knowing what to build. Davis 
claims that the software product planning helps extract the right product features, which is imperative 
for a development effort to be successful. In this spirit, the Requirements Triage advocates the 
consideration of factors such as price, market, cost, time-to-market, market size, feature mix, market 
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losing situation, then it can be fathomed that the company will lose, resulting in a possible failure of 
the project. The process commences by eliciting features. Based on an elaborate set of guidelines, the 
features are categorized and prioritized based on the relative importance, cost and risk. Next, a decision 

deferred to later releases. This is done by simply drawing a line among the sorted and prioritized list of 
features, so that the sum of the efforts required for the features above the line is less than or equal to the 
tentative development budget. If an acceptable situation is encountered, then software product planning 

Knowledge-Level Process Model: According to the composition, the elicitation process provides 
initial problem descriptions, requirements and scenarios elicited from stakeholders, as well as domain 
knowledge. The manipulation of requirements and scenarios process resolves ambiguous, inconsistent 
requirements and scenarios not supported by needs. This process reformulate requirements from 
informal requirements and scenarios, to more structured semi-formal requirements and scenarios. It also 
provides relationships amongst requirements and scenarios. The maintenance process of requirements 

requirements and scenarios are described, including information on traceability.
The Win-Win Spiral Model: Following are the main constituent processes of the Win-Win Spiral 
Model determine objectives: Identify process constituents and establish system boundaries and external 
interfaces determine constraints, determine the conditions under which the system would produce a 
win-lose or lose-lose outcome identify and evaluate alternatives, solicit suggestions from sources, 
evaluate them with respect to constituent’s win conditions, analyze, assess and resolve win-lose or 
lose-lose risks record commitments, identify and record problematic areas that may require attention 
in the future stages of the development life cycle, cycle through the Spiral, resolve risks, prototype, 
accumulate responses and perform another iteration through the spiral, if needed.

Model Comparison
Table 2:

Requirement Engineering Models and Frameworks

Sr. No. Model Characteristic Requirement Engineering 
Process Coverage

1 Requirements Generation 
Model (RGM)

Structure the process of 
capturing requirements 
from the customer

Requirements Elicitation

2 Requirements Triage Extensive Requirements 
Analysis, based on right 
product features

Requirements Analysis
Requirements V &V

3 Knowledge-level Process 
Model

Separations of concerns 
aid process abstraction

Requirements Elicitation
Requirements Management

4 Win-Win Spiral Model Continuous, Collaborative 

requirements with each 
cycle

Requirements Management
Requirements Analysis
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technical requirements.

logical solution representation that conform with the technical requirements of the system

System Analysis Process: In the analysis process, the developer shall perform risk analysis to develop 
risk management strategies, support management of risks and support decision making. The step of risk 

These new requirement must be taken into account.

Requirement Validation Process: Requirement Validation is critical to successful system product 
development and implementation. Requirements are validated when it is certain that they describe the 
input requirements and objectives such that the resulting system products can satisfy them.

system design solution is consistent with its source requirements, in particular, safety requirements.  
Figure:3
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7. Software Development Tools:

These development benches target a single platform, and are designed to support as much of the whole software 

acquire, hard to maintain and modify for different goals. Monolithic tools are developed by a single group, and 
are inherently integrated. They aim to support the whole software development process, but generally support 
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a fraction of it in practice.

The second group is composed of individual tools supporting one or more discrete software development 
phases. Software development organizations targeting different technologies or those operating in heterogeneous 
environments require a variety of tools. Monolithic tools do not provide support for a mix of target technologies 

Tools are used to handle the complexity surrounding software development processes. There is much 

cost.
Figure:4
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Conclusion

 One of the principal problems of traditional software development lies in the fact that those who have 
been primarily involved in software development to date have not been willing to recognize that software 
development is, in most cases, mainly a question of occupational and/or organizational planning. Whenever 
software development is to be approached from such a perspective, it would be planned from the beginning to 
engage experts in occupational and organizational planning in the process of software design.
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