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Abstract— In this paper the main topic of discussion is 

about requirement traceability, problems associated with it and 

the appropriate solution to those problems. The solution given 

is not exactly up to the mark because requirement traceability 

itself is the most challenging task. In this paper many research 

papers are analyzed on traceability and with much research 

investigation some techniques are collected which are 

beneficial to trace it. Some comparison regarding techniques 

used in different papers are also discussed with their benefits. 

At the end this paper is summarized by providing the result or 

outcome that according to all the research made is the solution 

to the traceability problem. 

 

Index Terms—Elicitation, Forward and Backward 

Traceability, Traceability, Traceability Technique. 

I. INTRODUCTION 

The most important goal of all the software development 

organization is to meet the requirement that is envisioned. 

Their goals may be differ depending on their measured 

assessment of situation of the environment in which they 

work and the task they wish to complete. In this paper 

overview of requirement has been discussed. Traceability 

related terms are also discussed. This paper also consist of 

review study on problems of traceability, the techniques 

used in tracing requirements and comparative study of all 

the techniques used in different research papers for 

requirement traceability. Each of the proposed solution has 

its own shortcomings. Although with so many researches, 

requirement traceability still remains the most problematic 

area. At last a brief study about future scope of requirement 

traceability has been talked about. 

A .Concept of requirements  

Requirement can be described as the need or necessity of 

user according to the prevailing condition. Requirement 

can said to be a continuous phenomenon that does not stop 

at point of time else it keeps on changing according to the 

situation.In the engineering approach requirement can be 

described as inputs to the design stages of product 

development for verification process. If we are talking 

about the nature of requirement, it is not static but dynamic 

that keeps on changing and evolving throughout the 

software development [1]. 

We can classify requirement into two categories: 

 Resource Requirement that describe the property of 

resource. 

 Requirement of methodology used by the developing 

organization. 

B. Requirement Elicitation 

Requirement elicitation is an iterative facility. It is a 

process of seeking, acquiring, collecting, and uncovering, 

elaborating the requirement.It is about emergence and 

development of requirement. Requirement can be spread 

out to many sources such as stakeholders, users, customers, 

developer’s etc.Some techniques like interviews, 

questionnaires, card sorting etc are used to gather 

requirement. 

C. Requirement Traceability 

 Traceability can be defined as the degree to which a 

relationship can be established between two or more 

products of the development process, especially products 

having a predecessor-successor or master-subordinate 

relationship to one another [4]. Requirement traceability 

can be defined as the method of finding the origin of each 

requirement both in forward and backward direction and to 

analyze changes that were made to this requirement. 

Traceability is important as it understands relationship 

between the desired requirement and the delivered system. 

It lowers the risk and maintains consistency.  

II. TRACEABILITY RELATED TERMS 

 Forward Traceability means that requirement that can 

occur in future can be analyzed after the changes are 

made [3].If the requirements are traced in this manner 

it will help the designers to convert the requirements 

into blocks that target a particular module of the 

system based on the block requirement. 

 Backward Traceability means that requirement can be 

analyzed from the origin or source of the development 

phase [3].If backward tracing starts from low level 

requirement that it can help unit testers to see what part 

of their module plays in the big picture of the system 

based on requirement. By finding the defect in low 

level requirement changes can be done accordingly in 

high level requirements. 

 Inter-requirements traceability describes the 

relationships between requirements [5]. 
Inter-requirements traceability is important for 

requirements analysis and to deal with requirements 

change and evolution. 

 Extra-requirements traceability The links 

between requirements and other artefacts are 

captured by extra-requirements traceability. 
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III. NEED OF TRACEABILITY 

 The effect of changing requirement can be estimated. 

 In future the development system will require less time 

and effort as past implementation decision can be 

utilized. 

 The product quality can be evaluated with respect to 

user requirement. 

 It will be easier for designer to verify the design 

requirement. 

IV. TRACEABILITY TECHNIQUE 

In this section all the manual traceability techniques are 

mentioned such as cross reference, document and 

structured centered. Traceability is very hard nut to crack 

since the requirements keep on changing throughout the 

lifecycle of software. It is very difficult task for testing team 

to trace the dynamic requirement without hindering the 

ongoing process. So here some of the basic techniques to 

handle this process is mentioned with their small 

description in the table given below. 

Table 1 

Technique Description 

1. Cross reference 

centered 

In this technique 

documents that hold online 

forms are supported 

automatically by linking 

ends of cross reference 

hyper textually. Examples 

of this scheme are those 

based on some form of 

explicit requirements 

tagging, numbering, or 

indexing [6]. 

2. Document centered 

 

In Document centered 

techniques requirement can 

be traced by covering 

either all or part of content 

of the project 

documentation [6]. 

3. Structure centered This technique helps in 

achieving the requirement 

traceability by 

restructuring the document 

in the form of graph or 

network [6]. 

 

V. ADVANTAGE OF TECHNIQUES 

    The above mentioned techniques provide early 

feedback from the customers by which the analyst 

team gets more time to respond to the changes in 

requirement. Another important benefit is that 

verification process becomes easier to implement. 

    Sometimes it happens that some requirements gets 

missed which can be identified by cross reference. 

    The graph or network view of particular project or 

document will be easier to trace requirement as 

graphical representation is easy to implement.  

VI. COMPARATIVE STUDY 

Table 2 

Paper Technique Advantage 

I. A new model 

for 

requiremen

t to code 

traceability

. 

 

Requirement to 

method, 

classes, 

packages. 

In this approach 

functional 

requirement has 

been traced. It is 

helpful in 

achieving 

automated 

requirements to 

code traceability 

[22].Another 

important benefit 

of this approach is 

that it establish 

traceability link 

between forward to 

backward and 

backward to 

forward direction. 

II. Traceability 

technique-

A critical 

study. 

Parameters 

such as scope, 

coverage, 

validation, 

levels of 

details, 

Domain 

specific have 

been used to 

trace 

requirement. 

The techniques 

used are close to 

each other so they 

can be used in 

combination to 

achieve the desired 

level of traceability 

[7, 8, 9,  10].These 

techniques are less 

risky, less 

expensive and are 

used to reduce 

delay. 

III. A systematic 

mapping 

on 

supporting 

approaches 

for 

Traceability 

matrix, vector 

space model, 

Latent 

semantic 

This technique is 

most satisfactory to 

view broad area of 

traceability and it 

involves graph 

implementation for 
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requiremen

t 

traceability 

in the 

context of 

software 

projects. 

information. better visualization 

[11, 12, 13, 14, 15, 

16, 17, 18]. 

This technique 

keeps track of all 

the business 

requirement. It 

checks the 

consistency among 

requirement 

document. If 

manual tools are 

used it can also be 

used with 

automation 

projects. 

IV.  Requirement 

traceability 

and the 

effect on 

the system 

developme

nt 

lifecycle. 

Use case 

methodology. 

Use case are very 

useful as they 

provide 

traceability 

throughout the 

lifecycle [21].All 

the functional 

requirements are 

covered. 

VII. REQUIREMENT TRACEABILITY PROBLEM 

The first and foremost problem of traceability is that it is 

misunderstood and it does not have single modeling 

method. The manual method used in capturing traceability 

for large software projects need lots of time and effort. 

These manual methods also cause errors which are very 

difficult to catch. From some investigations and reports it 

was found that main cause of requirement traceability 

problem is information that are hidden, the complexity in 

information, Lack of commitment by all parties, immature 

integration technology [23,24,25,26].Problem is not 

uniform. It is influenced by the different user, project, task 

and information requirement. 

VIII. SOLUTION OF TRACEABILITY PROBLEM 

The traceability problem can be solved if more realistic 

technique like information retrieval is used. Requirement 

should be checked using traceability matrix as it checks 

both the forward and backward requirement as the changes 

are done in the system. If ones the origin or source of 

requirement is gathered it is easier to trace the remaining 

requirement [27, 28]. 

IX. FUTURE WORK 

The idea of tracing requirement presented in this paper 

has many opportunities for further expansion and research. 

While most of the ideas mentioned followed the manual 

approach but it was felt that some realistic approach can 

provide some better solution and it can be further 

enhanced. It would be interesting to see the outcome with 

companies who have no RT processes in place, and others 

that do. 

X. CONCLUSION 

 This paper is all about the need of requirement. How to 

trace the origin or source of requirement is the main goal of 

this paper. Some of the techniques used for capturing 

traceability with advantage of each one is also defined. In 

particular, the main topic highlighted is the comparative 

study of all the techniques used by different researchers and 

comparison is done in terms of time and effort. This paper 

also draws some attention towards requirement traceability 

problem, the main cause of those problems and solutions to 

those problems. At last it can be concluded that all the 

related terms, techniques, problems associated to 

traceability is briefly discussed in this paper. And by 

reading so many research works on this topic it can be said 

that it needs some realistic approach to reach at the 

solution.           
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