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ABSTRACT: Many researchers proved that requirement management is essential part of any software system.
Ignorance in implementation of requirement management system may conclude failure of process. In previous models
of requirement management system negligence of requirements occurred resulting faults and delay in software
delivery. In my paper a comprehensive model driven approach is discussed which focus on requirement elicitation by
introducing customer involvement concept. Through which mapping of requirements is done in traceability matrix.
Consequently give assurance of success of software in every manner.
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.  INTRODUCTION

Requirements management is a process of eliciting, documenting, organizing, and controlling changes to the
requirements. Generally, the process of requirements management depends upon the availability of software
requirement specification document, but planning for managing the changing requirements should start during the
requirements elicitation process. Many requirement elicitation techniques are used for this purpose. For example
interviews, questionnaires, user observation, workshops, brainstorming, use cases, role playing and prototyping etc.
Requirement management involves activities such as to recognizing the need for change in the requirements, encourage
the relationship amongst stakeholders and involving them in the requirements engineering process and identifying and
tracking requirements attribute.

Requirements management enables the development team to identify, control, and track requirements and changes
that occur as the software development process progresses. There are some other advantages i.e. better control of
complex projects, improved software quality, reduced project costs and delay, improved team communication, reduced
project costs and delays associated with the requirements.

Requirements management starts with planning, which establishes the level of requirements management needed.
After planning, each requirement is assigned a unique 'identifier' so that it can be crosschecked by other requirements.
Once requirements are identified, requirements tracing is performed.

Requirements tracing is a medium to trace requirements from the start of development process till the software is
delivered to the user. The objective of requirements tracing is to ensure that all the requirements are well understood
and included in test plans and test cases. Various advantages of requirements tracing are listed below.

o It verifies whether user requirements are implemented and adequately tested.

e It enables user understanding of impact of changing requirements.

Trace ability techniques facilitate the impact of analysis on changes of the project, which is under development.
Traceability matrix is used to store information stored, which relates requirements to design module. The traceability
matrix refers to a mapping table that correlates high-level requirements with the detailed requirements of the product.
Mainly, five types of traceability tables are maintained.

What the customer wants is the question which seems simple but very difficult to answer [1].
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. RELATED WORK

Many researchers working on software engineering and requirement engineering is always an integral part of it. In
[2] authors discuss the concept of requirement management. Requirements traceability facilitates software developers
to trace a requirement from its inception to its completeness [2]

In [3] authors proposed a model for software development and requirement management, it discusses that the

Requirement engineering is the most essential stage of software development life cycle. It is iterative process which is
for good for requirement engineering. The results implied that the successful implementation of proposed model for
requirement engineering and management has a good impact on the production of quality software product.
In [4] authors tells in their research article a Requirements Management System based on an Optimization Model of the
Design Process describes an engineering design process which is modeled as an improvement issue over the system
design space, where the goals, results, and exchange first choices of the users are defined as measurable objective
functions. In this kind of formulation, user requirements become constraints that define the viable region of all possible
system designs

I"i. PROPOSED COMPREHENSIVE MODEL

The proposed model is the extension of the model proposed by Mogk et al, for the optimization purposes. In this
research article the proposed model does not mention any process which can be used to resolve conflicts b/w
requirements in case of any change arrives, called them unresolved ones. They just proposed that requirement
traceability will be done by using the traceability matrix, which might not be a good option in every situation and
should not report with the body of current constraints and remove unsolved constraints as irrelevant. We proposed a
model which is an extension of the above mentioned model focusing on the limitation of the model proposed be Mogk
et al. As traceability the issue, my focus is to improve the process of traceability in the above mentioned model. | have
added a phase of traceability of unresolved requirement with a focused negotiation stage which will require user
involvement with the aim to resolve the conflicts. It will definitely results in lesser conflicts plus the user will have
some idea of what its product will look alike now having some of his/her changes incorporated and some of them
discarded. One can’t just simply ignore the conflicts at a development end, considering unresolved conflicts as
irrelevant without user involvement because it might the case that the important ones left behind without the customer
knowledge ultimately results in failure of the software. We proposed that traceability matrix should not be fixed there
should be traceability techniques that should be used which best suits the situation .To demonstrate working of my
model | am taking example of a website which computerize the loan system of a bank. To create its traceability matrix
we require business requirement document and function specification document.

Business requirement document:

This is a site that aims at computerizing the loan system for XYZ bank. The following are thie business
targets thatare to be achieved via this:

1. Loan pr'ocessl
The loan system must cater to both the existing and new users. For new users it should provide
away to apply for loan. The existing users should be able to access the loan information. The
bankershould be notified of the changes or new loan requests and can grant, reject, suggest
changestothe request made

2. Ease ofuse
Al the information should be easy to access. If the banker neads to make administrative
changes, they should be able to do through the web interface.

3. Integration with the bank users list
The loan customersand the other bank customers list has to be merged but the identification of
the loan customers should be unique.

Figl. Business requirement document of bank loan website
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Fig. 1 shows the BRD (business requirement document) of bank loan system. BRD may be of many pages but here |
am including just few points to ease analysis. These are initial important artifacts of our system.

Fig. 2 shows FSD (Functional specification document) of bank loan website. Same as above in the BRD | am just
giving here snapshot of few points of FSD. It may also be of many pages.

Functional specification =

1 Loan Process

1.1 New users
The new users can access the bank URL and when they click on the "Apply Loan” button
theyare going to be displayed a page to enter their information.
The new userneeds to provide first name, last name, address, DOB, 55N and email address
mandatorily, The user can register or continue as a guest before entering the loan specific
information. If the user chooses to continue as guest, there will not be a prompt for
password selection, If the userchooses to register the userwill be asked to choose a
password.

1.2 Existing users
The existing users can be the ones who have applied fora loan and are waiting on confirmation
orthe onesthat already have the loan granted. The users who are waiting will be displayed the
infarmation on in which stage the loan is at. The loan as soonas heing applbedis in the 51359 of
“Sent for review". Once it is reviewed i moves to “Reviewed and approved"” or “Reviewed and
deleted” based on the banker's decision

2. Ease of use

2.1 All the information should be accessible in less than 3 clicks for a user.

Fig2. Functional specification document of Bank Loan Website

Based on the above two documents, test case scenario file is prepared through any software testing tool. | used here
Selenium tool. Following figure 3 presents test case scenario file of my dataset.

Test scenario 1D &8 Test ObjectivefTest scenarios

TS_Loan_001 validate the "Apply Loan" feature as a new user
TS Loan 002 validate the "Apply Loan" feature as a already existing user
TS_Loan_003 For a new user in the "Apply loan", check the guest customer option and apply loan
T5 Loan 004 For a new user in the "Apply loan", check the Register option and apply loan
_Loan_005 Login to the loan portal as an already a customer with a loan and check the information displayed

[TS_Loan_006 Check the Loan whose status is "Sent for review"

'$_Loan_007 Check the Loan whose status is "Reviewed and approved"
TS Loan_ 008 Check the Loan whose status is "Reviewed and deleted"
T5_Loan_009 Check for a visitor if the information on the site is accessible in less than 3 clicks or not
TS_Loan_010 Check for a reigstered user if the information on the site is accessible in less than 3 clicks or not

5_Loan_011 Check for a banker if the information on the site is accessible in less than 3 clicks or not |

Fig.3 Test case scenarios file of bank loan website
IV.  ANALYSIS & RESULTS
In my model user involvement is introduced and requirements are mapped through traceability matrix. Here
objectives are given priority and are binded with constraints. Binding constraints and non-binding constraints are the
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stages which iteratively refine themselves and by each other. Now the role of user involvement is to resolve those
unresolved conflicts that came into the phase while mapping. To deploy the right product it is necessary to diminish all
conflicts that will ensure the successful requirement engineering. In earlier model user involvement was missing
resulting into possibility of system failure. Our aim was to focus those unresolved conflicts and finding out the
importance of these requirements causing the conflicts in user view, and resolving them.

Following figure 4 shows a traceability matrix that is formed through BRD, FSD and test case scenario files.

1 1.1 T5_Loan_ 001
TS5 Loan_002
T5_Loan_ 003
T5_Loan 004
1.2 T5_Loan_005
TS5 Loan 006
T5_Loan_007
TS5 _Loan 008
2 2.1 T5_Loan_009
TS Loan 010
T5_Loan 011

Fig4. Traceability Matrix of Bank Loan Website

The above document establishes a trace between, the BRD to FSD and eventually to the test scenarios. By creating a
document like this, we can make sure every aspect of the initial requirements have been taken into consideration by the
testing team for creating their test suites.

V. CONCLUSION AND FUTURE WORK

My proposed comprehensive model driven approach reduce the gap between user or stakeholders’ requirement and
actual product’s functionality resulting into full satisfaction of customer. Requirement can be mapped now through
traceability matrix which was the highest drawback of previous models.

In future work we can take big data [6] as dataset and can apply clustering techniques [7][8] on data set. After that
we can create its traceability matrix to expand our model. Clustering techniques used for large spatial data such as
DBSCAN will be aptly applied on our big dataset. Further dataset can be analyse by decision tree algorithm.[9]. Also
we can take dataset as various images [10].
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