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Abstract--- Understanding software requirement is very 

crucial task for development of any software project. 

Problem emerges when the actual development of the 

software starts. Few requirements create ambiguity where it 

is possible to satisfy one requirement among set of 

requirements. Ambiguity can be avoided by using modern 

tools and formal language in place of natural language. By 

using modern tool ambiguity can be avoided. This paper 

proposes modem ways to provide the software requirements 

specification to avoid ambiguity and incompleteness.  

I. INTRODUCTION 

Software requirement specification is document that 

contains all the requirement details. This requirements 

specification is useful for to start the development of 

software and during the development life cycle of 

software[1]. In modern days there are many technologies 

that are useful for understanding the requirement clearly 

from the client[1]. Client also have many ways to specify 

the requirement which is easy for developer to understand. 

Software requirement is the most important part for any 

software life cycle. Success of any software is depends on 

the requirement that meet by the software. For satisfaction 

of the client all the requirement and some additional 

requirement also should be added to Software to make more 

useful for client. Software requirement must be understood 

well and clear before starting the any software[2]. 

Requirement classification depends on the software life 

cycle that is implemented for development of software. 

A. Software Requirement Validation: Software requirement 

must be realistic and should be possible to achieve for 

software development organization with predefine time line. 

Each requirement must be validated before implementing 

and accepting as a part of software project. Few 

requirements which might create complexity or compromise 

the user friendliness of software should be avoided if 

possible. It can be validated from previously build software 

and user review. In some case some requirement takes more 

time to deliver those requirements should be delivering at 

last increment. Requirement specification and 

implementation of the requirement depends on the software 

life cycle adopted for the devolvement of software[3]. If the 

organization adapting the water fall model for the software 

development then all the requirements is static once 

development   starts[4]. After the requirement is validated 

and agreed by all stakeholder of the software it is difficult to 

change. 

B. Effective Requirement Specification As A Precondition 

For Successful Software Development Project: Software 

development is complex task. It should be handling with 

some methodology and process to get a final successful 

project[2]. Requirement specification is first and fore most 

activity for software development. Customer many time 

don’t know his actual requirement and what exactly 

requirement for software. For this reason there need to have 

some robust method using which can get the all the 

requirements from the customer. Software have mainly two 

type of requirement one is functional and other is 

nonfunctional. Functional requirement describe functionality 

of the software that is required by client. Nonfunctional 

requirement consider the factors like reliability, 

performance, usability and quality of service etc. Functional 

requirement is consider more important because it describe 

how the software is going to work and how the information 

is flow and process. Most of time nonfunctional 

requirements is not given much important but it is also 

important to developed efficient software system. Software 

should have certain acceptance level for nonfunctional 

requirement below that level software system is not consider 

efficient to deliver the client. Functional requirement 

describe usability of software. Nonfunctional requirement 

describe the performance of the software. 

C. Software Requirements And Software Development: 

Software requirement is use as a guideline for development 

activity in all phases of software development. For iterative 

development of software all the requirement is divided 

among the iterations. All the iterations contain all the phases 

of software development from requirement specification to 

testing. The requirement which are inter related have to be 

implement in same increment of the software.  

D. Methodologies For Efficient Requirement Management: 

Since software requirements are used in all phases of 

development project there are many possible problems 

caused by poor requirement. Definition, improper 

requirement use and Requirement change during software 

development project. Method is required for discovery and 

description of requirement use in all phases of development 

of software. To complete the software successfully needed 

the efficient requirement management environment and to 

effectively use requirements for guiding complete software 

development. Requirements traceability using xml and xml 

schema is most effective way to trace the requirement 

[3][4][7].  

II. REQUIREMENT TRACEABILITY 

Requirement traceability is used for knowing the Progress of 

the project in both forward and backward direction[4]. 

Software requirement  for user demands by analysis of 

requirement specification, design, code and all other activity 

related to software development life cycle. There are many 

standard that are provide by ieee one of them is "if the origin 

of each of its requirements is clear and if it facilitates the 

referencing of each requirement in future development or 

enhancement documentation"[8]. This standard defines two 

types of traceability: backward traceability from each 

requirement to previous stages of development. other is 

forward traceability from Each requirement to all documents 

derived from the SRS[3]. 

A. Traceability Schema: A traceability scheme defines the 

guiding constraints to record traces by specifying artifacts 

and amount of details for each one. It is implemented as a 

model or Meta model when it is represented in a tool. There 
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are two kinds of models: semantic or structural models. The 

models that explain domain concepts and replace natural 

language descriptions totally or partially are considered as 

semantic models such as goal models or business 

object[4][10]. 

B. Traceability Link: A   traceability link is relationship 

used to inter relate artifacts like by causality, content, 

dependency, influence etc. for the software development 

lifecycle. It can be unidirectional (such as depends- on) or 

bidirectional (such as alternative- for). The direction of a 

link only indicates the order in time or causality. 

Traceability links cardinality can be one-to-one, one-to-

many, or many-to-many. Furthermore, Traceability links can 

be defined by person who has the proper information. 

C. Traceability Link Classifications: Traceability link can 

be classified in to two major classes. One is formal and 

other is informal. The informal classification categorizes 

traceability links based on their structural properties. They 

depend on specifying which trace information should be 

followed. However, these informal classifications suffer 

from ambiguity or unclear formal definitions which make 

them difficult in evaluating and comparison. 

On the other side, the formal classification solves 

the problem of ambiguity and unclear formal definitions. It 

is more recent and much realistic in the software 

requirement engineering[1][3]. 

Figure 1 specify the classification of formal and 

informal requirement for software.  

 
Fig. 1: Traceability Link Classifications 

III. MODELING REQUIREMENTS TRACEABILITY 

Using xml and xml schema(xsd) for modeling the 

traceability of requirements. This xsd id used for describing 

the logical structure of the SRS document written in xml to 

get the constant format for all SRS documents[8]. The main 

SRS components are versions, introduction, overall 

description, specific requirements and appendices. First 

component is 'Versions' which is used for design rationale to 

build a table in the beginning of the SRS document to keep 

track for update number, update date and reason of that 

change. Next components are 'Introduction' and 'Overall 

Description' which are both used to describe SRS. Finally, 

there is the 'Appendices' component which presents each 

appendix as hyperlink. 

 

Fig. 2: The first level of the proposed XML schema 

Figure 2 specify the first level of xml schema to 

declare requirements. The first level of the proposed XML 

schema divided as two parts: 

A: Set of metadata of an artifact (such as creation and 

modification dates, creator, modifier, and version history) 

B: Relationships explaining the influence of a set of 

Stakeholders and artifacts on an artifact. These relationships 

are an essential concept in traceability and they are often 

called traceability . 

 

Fig. 3: Second level XML Schema(part-1) 

 

 

Fig.4: Second Level of XML Schema (part-2) 

In our proposed schema, we choose the formal 

traceability links classification which is modified according 

to different artifacts generated during various phases in the 

software development lifecycle. These traceability links are 

explained in table I. 

In SRS document modeling requirements include 

re-representing 'Specific Requirements' section of SRS to 

support traceability. Accordingly, documenting requirement 

traceability can be viewed in two parts : requirement 

metadata and traceability links between the requirement and 

other dimensions. 

IV. REPRESENTING REQUIREMENT METADATA 

Requirements are presented in two types: user requirement 

and system requirements where each user requirements has 

a list of system requirements and each system requirement 

has its own traceability links. 

Table.1 Proposed Traceability link Classification 
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The user requirement components are illustrated in 

fig. 4 and table I where some traceability links can be 

noticed in the user requirement attributes. The 'User' 

attribute represents a traceability link between a user and his 

request (user requirement). 'Analyst' attribute represents a 

traceability link between the assigned analyst and a user 

requirement. Therefore, 'User' and 'Analyst' attributes can be 

considered as traceability links. 

 

Fig. 5: User Requirements Components 

A. Representing Traceability Links: Some of traceability 

links are represented as attributes and the others are 

represented as complex elements with the help of X Link. 

The former case is explained earlier in 'User' and 'Analyst' 

attributes of the user requirements which considered one-to-

one relationships. These elements are gathering traceability 

links consequently with design deliverables, related system 

requirements and standards. These traceability links has 

three types based on related artifacts type. These types are 

design, related requirement and standard. The X link: simple 

.Link is attribute group to handle Uni directional binary 

links which has one source and one destination. 

V. CONCLUSION 

In this paper shown the two ways to discover and define the 

requirement of the software which can be use full for 

defining and describing the requirement from the client. Yet 

we have some more method to discover to make it more user 

friendly through use of automation and graphical user 

interface. By using this method it is easy for client to define 

the requirement easily for developer also it is to understand 

and implement the client requirement. Using this method 

ambiguity of the requirement also can be handled 

successfully. 

In this paper shown the two ways to discover and 

define the requirement of the software which can be use full 

for defining and describing the requirement from the client. 

Yet we have some more method to discover to make it more 

user friendly through use of automation and graphical user 

interface. By using this method it is easy for client to define 

the requirement easily for developer also it is to understand 

and implement the client requirement. Using this method 

ambiguity of the requirement also can be handled 

successfully. 
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