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ABSTRACT

Requirements management is not easy task especially in
global software development where clients and vendors are
far away from each other’s. For successful implementation of
any software project, proper and efficient requirements
management is necessary. Purpose of this current work is
development of requirements management model (RMM) that
can address the factors that have positive impact and the
factors that have negative impact during management of
requirements.

The propose model will provide solutions to the challenges
during requirement management. Systematic literature review
(SLR) and empirical research study will be conducted for
achieving the goals and objectives. The expected results of
this study will be RMM that will help vendor organizations in
better management of software requirements.
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1. INTRODUCTION

Requirement engineering (RE) is the systematic and discipline
way of collecting user requirements for a software system and
to manage it [1]. RE consists of the following phases;

e Requirement elicitation: In this phase, user
requirements and functional requirements for a software
system are collected. Requirements from users are
collected by applying various elicitation techniques such
as  background study, interview, prototyping,
questionnaire, apprenticing, brainstorming etc.

e Requirement analysis: In this phase, the collected
functional requirements are analysed and examined in
order to purify it before further processing. Requirements
are analysed using models and that’s why analysis phase
is also known as requirements modelling. Four types of
models are normally used for analysis. First type of
model such as context model analyse requirements from
external perspective. Second type of model such as USE
CASE model analyse requirements from user
perspective. Third type of model analyse requirements
from internal perspective such as class diagrams and
fourth type of model analyse requirements from
behavioural perspective.

e Requirements specification: In this phase all
requirements are specified in the form of document
known as software requirements specification (SRS)
document. The quality of SRS is totally dependent on
requirements analysis and elicitation phase which
indicates the significance of elicitation phase. The
success of software product depends on how well
requirements are implemented which shows the
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importance of RE phase of software development life
cycle.

e Requirements management: In parallel of above all
phases, role of requirements management is also very
important. The success implementation of all phases is
associated with effective requirements management.
Requirements management is not limited to these tasks
only but it also deals with other activities such as how
requirements should be collected and what type of tools
will be used for it, how requirements should be
prioritized, how requirements will be divided on parallel
development team members, how implemented
requirements should be integrated, how much time and
cost will be required for the implementation of software
requirements. All these questions are associated with
requirements management.

There is significance difference between project management
and requirements management. Project management deals
with all perspectives of project and is quite broad term as
compare to requirements management where the scope is
limited to requirements only.

Although enough work has been done in this field but no such
model is developed which can address all possible success
factors and challenges during managing requirements so that
software projects can be delivered on time to clients.
According to many authors, timely delivery of requirements
within specified budget is considered to be big success factor
and this can be assured only if requirements are well
managed. Almost more than 50% of projects failure reason is
bad management of requirements.

The objective of this research study is to develop RMM in
order to support vendor organizations in better management of
requirements. This model will address challenges and success
factors during requirement management. The propose model
will address the solutions and practices needed to better
implement success factors during management and to reduce
the effect of the challenges. For achieving the objectives, we
will do the Systematic Literature Review (SLR) and empirical
study. For the  implementation of factors, practices and
solutions will be extracted through SLR and then
questionnaire survey will be conducted to validate success
factors, challenges and practices. Survey will be conducted in
software industry to mention some new practices not
mentioned in literature before. After finding the practices and
solutions the propose model will be developed. The aim is to
reduce the gap between researchers and software development
vendors. Other researchers also adopted the same
methodology in other fields to suggest such models [14].
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2. BACKGROUND STUDY

According to [2], there are three big factors that become the
basis for software project failure. First factor is that project
doesn’t meet all the functionalities according to SRS. Second
factor is time and third is cost i.e. the project is not delivered
in time and in defined budget. This means for success of any
project, requirements management plays an important role.

According to [3], the failure of most of the projects is traced
to its lack of effective requirement management activities.
The failure of 60% of projects is due to its budget and time
overrun.

According to the survey conducted by [4], less than 40% of
projects is considered to be successful and the main reason of
failure is time and cost issues. There can be many reasons of
project failure but big reason can be bad management.

According to [5], software requirements need to be prioritized
before implementation especially when size of requirements is
large. Prioritization is important phase during requirements
management. There are four types of requirements. First type
is process requirements which deals with time and cost issues
of the projects from management perspective. Another type is
business requirements that deals with benefits and advantages
that are associated with the software. Third type is system
requirements that are functional requirements and non-
functional requirements. Functional requirements are system
core requirements that system must do and must consist of
while non-functional requirements define the quality attributes
of the system. Many authors suggested techniques for
prioritizing different types of requirements [6][7][8][9].
Prioritization is important for successful implementation and
delivery of projects and in this context effective management
plays important role.

In global software development (GSD) when vendors and
clients are far away from each other’s, due to barriers and
challenges such as culture difference, lack of effective
communication and coordination, gathering and managing of
requirements become difficult [10][11]. GSD needs more
attention as compare to local development. For effective
requirements management and implementation, we need some
success factors such as global project management tools, new
and modern tools and technologies etc. [12].

3. RESEARCH QUESTIONS

The work presented in this paper is based on the following six
research questions:

RQ1: What are the factors as identified from literature that
have positive impact during requirement management phase
of RE that can lead to timely delivery of software project?

RQ2: What are the factors in real practice that have positive
impact during requirement management phase of RE that can
lead to timely delivery of software project?

RQ3: What are those negative factors of requirements
management as identified from literature that become the
reason of software projects failure?

RQ4: What are those negative factors of requirements
management in real practice that become the reason of
software projects failure?

RQ5: Are there differences between the factors identified
through the literature and the real-world practice?
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RQ6: How much RMM is successful for the achieving of
research objectives?

Through SLR, RQ1 and RQ3 will be answered while
questionnaire survey/ Interviews will be conducted in
software industries to answer RQ2 and RQ4.

4. RESEARCH METHODOLOGY

The methodology of the RMM consists of the following three
phases.

Phase#1: SLR will be conducted for data collection.

Phase#2: Empirical studies will be conducted to validate the
result of SLR and to find the practices for the mentioned
factors.

Phase#3: For evaluation and validation of RMM, Case study
will be conducted. To explain the aforesaid three phases the
following subsections are added.

RMM development life cycle is shown in figure 1.

4.1 Collection of data and its analysis

i. CSFs (critical success factors): Factors that have a
positive impact during requirement management.
ii. CRs (critical Risks): Factors that have negative impact
during requirement management phase of RE that can
lead to timely delivery of software project.

RMM development
criteria specification

N
'~
Addressing of

relevant Research
Questions

Identification of
CFs and Cs from
software industry

Identification of
CFsand Cs

Rationalization,

Structuring and

Development of
RMM

Evaluation of RMM
in industries

Figure 1: RMM Development Cycle Activities
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Practices: For implementing CSFs, practices will be
extracted and used.

SLR will be used to identify factors (CSFs and Cs). Through
SLR we will extract, analyze and will explore data relevant to
our research questions. SLR is different from ordinary
literature reviews being formally planned and more systematic
[13]. Many authors from literature used SLR successfully for
retrieving factors in their relevant fields. Through SLR, it will
be possible to identify factors from all relevant research. After
retrieving, the identified factors will be analyzed from
different perspectives such as size of requirements, company
size, software type etc. because the reasons of success and
failures can vary for different nature of requirements. To
successfully implement factors (CSFs and Cs), a questionnaire
survey will be conducted with experts working in the software
industry. The purpose of this survey is:

e Validation of the results of SLR.

e To find new factors (CSFs and Cs) which are not
previously identified.

e  To identify practices for the success implementation
of (CSFs and Cs).

After the design of RMM, one or more case studies will be
conducted to evaluate the model. Any positive and negative
feedback from software industries will be welcomed.
Minimum five case studies will be conducted for validation of
RMM.

4.2 Development of RMM

For the design of RMM we have used the five stages as shown
in Figure 2. A similar approach has also been used by another
researcher [14][15].

Specify criteria for
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Literature review
Expert inputs

A\

Data collection and

. SLR and
analysis

Questionnaire Survey

ANVEN

z

Rationalization and
structuring of results

Literature review of
Different models

N

i~z

Empirical studies

Development of RMM Empirical Studies

T

Evaluation of results

via case study Case studies

VANVAN

Figure 2: RMM development stages
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The below mentioned two criteria will be used for the
development and assessment of RMM.

A. User satisfaction: This criteria focus on the satisfaction
of end user from the result of RMM. He / She should be able
to use the RMM without any confusion or ambiguity to
promote objectives according to their requirements and
assumptions.

B.Usability: This measures of RMM stress on the
organisation easiness. It describe that the structure of the
RMM should be flexible and easy for understanding as
organizations hesitate to accept models of complex nature and
standards which require resources, training and efforts.

Data collection and analysis is the stage 2. Rationalization and
structuring of results will be performed in stage 3.
Development of RMM based on the results of empirical
studies in stage 4. Evaluation and validation of the RMM via
case studies will be done in stage 5.

4.3 RMM structure
We will build the structure of the RMM on the bases of
following three extensions.

*  RMM levels
*  Factors (CSFs, Cs) in each level

e Practices and solutions for the implementation of
factors

Classification of CSFs and Cs in different categories will be
the base for defining the levels of RMM. Each level will be
consisting of different factors (CSFs and Cs). For each factor
in the particular level, practices will be given for its proper
implementation. Like CMMI and other models, for
organizations to achieve certain level they must address and
should follow the practices for each CSFs and Cs under that
particular level.

Figure 2 shows step by step detail activitiess of RMM
development. Through Literature review of different models
and from expert opinions, the criteria and design structure of
RMM will be finalized.

Planned structure of the RMM is shown in Figure 3.
Relationship between RMM levels is also shown.

4.4 RMM evaluation

RMM will be validated through industrial case studies. For
case studies maximum of five organizations will be selected.
Case study is the best tool for evaluating any model in real
environment. A focus group session will be arranged to get
feedback from the participant about RMM. The criteria will
be ease of use and user satisfaction as discussed in section 4.2.
In focus group evaluation two or more people interact and
generate ideas without getting help from researcher. Focus
group is more open as compared to individual interview.
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RESEARCH CARRIED UPTO DATE

We have done the following research work so far:

6.

e Identification of problem and objectives
e  Research questions specification

e  Selection of research methodology

e  Defining structure of RMM

e  Evaluation method selection

e  Conduction of SLR
CONCLUSION AND FUTURE WORK

In our paper we have presented the structure of RMM with
different levels and phases. We have discussed how this
model will help vendors in better implementation of success
factors during management. Detail methodology for the
development of RMM was introduced. This model will be
used as tool for software developers and will produce
different assessment reports in different situations.
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