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Abstract: Software requirements specification is a crucial document which describes the stakeholders’ requirements 
for the system to be developed. The requirements must be validated earlier to avoid the risk of system design and 
programming rework, which can lead to additional effort and higher cost to fix the defects at the later stage of the 
project. One of the most common means of requirements validation technique is requirements review, a widely used 
method in the industry. However, the lack of proper standard for review process has resulted in multiple obstacles to 
achieve requirements validation goal. This paper recommends a framework for software requirements review. A case 
study using a real-world software development project involving two IT organizations in Malaysia, was conducted 
to evaluate the proposed framework. Positive research findings from the case study provide useful insights on the 
practicality of the framework within a real-life software development project setting in the industry.
Keywords: Software requirements review, framework, requirements validation, requirements engineering, software 
development project, case study.

INTROduCTION1. 
According to the 2015 CHAOS report released by the Standish Group, a primary research advisory organization, 
71% of the software projects end in partial or total failure. Only 29% of the projects fulfill the success factors 
of, on time and on budget with satisfactory results, in terms of the stakeholders’ satisfaction and meet target 
requirements [1]. This accentuates the importance of requirements validation, one of the activities in requirements 
engineering phase, which aims to ensure the correctness and conformance of the proposed system against the 
stakeholders’ requirements [2].

Previous researchers [3], [4] have proposed the requirements review process, one of the most common 
means of validation technique [5], [6], which is intended to identify the requirements defects at the early stage 
of the software development life cycle. Requirements defects need to be fixed earlier, in order to avoid the risk 
of rework at the later stage of the project, which can lead to the risk of additional effort and higher cost to the 
project [7].
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However, this technique encounters multiple challenges which hinders it from achieving the requirements 
validation goal. Thus, there is a need to improve and develop a proper standard for requirements review process, 
which is the aim of this research study.

The purpose of this paper is to propose a framework for software requirements review and validate it against 
a real-world software development project. The following sections of this paper will highlight the related studies 
on requirements review, describe the proposed framework, present the research methodology, and discuss the 
findings before offering a conclusion.

REQuIREMENTS REVIEW2. 
Kotanya and Sommerville [3] have suggested the earliest version of requirements review process, which 
comprises the following six activities: (1) Review planning and preparation, (2) Document distribution, 
(3) Pre-review preparation, (4) Conduct the review meeting, (5) Follow-up actions, and (6) Document revision. 
Subsequently, Sommerville [4] has proposed an improved version of the review process, which separates 
the activities into three phases, mainly, (1) pre-review activities, (2) review meeting, and (3) post-review 
activities.

Even though, requirements review is a long-established validation technique [8], practitioners are still 
encountering various obstacles, which have caused many pitfalls to the organizations such as, poorly defined 
software requirements specification [9], incorrect developers’ assumptions based on the defective requirements 
[10], unprepared reviewers [5], less receptive document’s author [2], and difficulty to detect incomplete and 
ambiguous requirements [11].

According to Swarnalatha and Srinivasan [12], these challenges occur due to the limited regulatory guidelines 
on how to conduct the requirements review process. Due to that, requirements review activity receives lesser 
attention, as the team’s focus is more on software development and testing stages [13]. Therefore, the project 
team might be tempted to either spend minimal time or skip the review activity entirely [10].

The current review process needs to be improved further to cater for the organizations’ practical needs. 
Thus, these impediments are the motivation for this research study, which is to develop a framework for software 
requirements review.

SOFTWARE REQuIREMENTS REVIEW (SORE) FRAMEWORK3. 
In this paper, we have adapted the requirements review process based on the previous research works [3], [4]. 
The review process has been enhanced to include the regulatory guidelines and provide explicit representation 
of the review phase. As illustrated in Figure 1, the proposed Software Requirements Review (SORE) Framework 
consists of two main sections: guidelines and review phase.

The description of the framework is described as follows:

A. Guidelines
The first section of the SORE framework is the guidelines. The objective of the guidelines is to influence the 
execution success of the review process based on four critical aspects: entry criteria, review meeting, reviewer 
and exit criteria. Each aspect postulates the recommendations to address the review challenges highlighted earlier. 
These recommendations are derived based on various literature reviews [2], [4], [10], [14]–[17], as shown in 
Figure 2.
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Figure 1: Software Requirements Review (SORE) Framework

Figure 2: SORE Framework guidelines

B. Review Phase
In the second section, SORE framework emphasizes the three pillars of review phase: pre-review, review and 
post-review, which refer to the key stages involved during a software requirements review. Each pillar under 
the review phase is described as follows:

1. Pre–review: The objective of this initial review stage is to do the planning and preparation to ensure 
effective review activity. The planning activity consists of proposing the meeting schedule, setting 
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up the review team and distributing software requirements specification to the reviewers. Pre-review 
preparation will be done in a group and individual basis. Group preparation refers to the group 
activity which provides the initial understanding and overview of the requirements specification. 
Subsequently, individual reviewer will read and identify the defects in the specification prior to the 
review meeting.

2 Review: All the reviewers will meet based on the agreed time and place for the review meeting. The 
document’s author will ‘walk-through’ the specification together with the reviewers. The aim of this 
stage is to consolidate the identified defects and recommend possible actions to address the issues.

3 Post-review: After the review stage completes, the document’s author will revise and perform the 
correction to the specification. Once the corrective action is done, the specification will be redistributed 
to the members of the review team for their verification. If required, subsequent review meeting may 
be conducted to address any unresolved issues. This stage is concerned with the finalization of the 
requirements specification for the stakeholders’ acceptance.

METHOdOLOGY4. 
To evaluate whether our proposed framework is viable for the organizations’ needs, we conducted a case study, a 
dominant research method for software engineering research studies [18]. Case study is an observational research 
method to investigate how a certain task is conducted within its real-life context [19]. For this paper, the objective 
of the case study was to evaluate the practicality of the SORE framework for the industry practitioners using a 
real-world software development project.

The case study involved two organizations, Company C, one of the leading IT organizations in Malaysia 
and Company S, a business partner of Company C. Company C would like to have a centralized company-wide 
resource tracking system to monitor its engineers’ time spent for the respective IT projects. It has appointed 
Company S, a software engineering company located in Selangor, Malaysia, to develop the resource tracking 
system.

The project was carried out in a period of five months, from July 2016 until November 2016 and the 
requirements review sessions were specifically conducted from 25th July 2016 until 9th August 2016. There were 
three face-to-face review meetings and three offline review activities via email communications, which involved 
six reviewers as presented in Table 1.

Table 1 
Review Team Members for Resource Tracking Project

Team Member Company Designation/Department Role in the Project
Person A Company C General Manager/Project Management Project Sponsor/Business User
Person B Company C Manager/Project Management Project Manager/Business User
Person C Company C Senior BA Advisor/Commercial Management Business Analytics Advisor
Person D Company C Team Leader/Process and Information Office Systems Integration Advisor 
Person E Company S Senior Systems Analyst/Software Engineering Systems Analyst
Person F Company S Senior Systems Analyst/Software Engineering Systems Analyst

RESuLT ANd dISCuSSION5. 
There were 53 requirements specified in the software requirements specification, out of which, 24 contained 
defects. These defects were categorized into several types, such as incomplete, ambiguous and inconsistent 
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requirements. The case study was conducted in accordance to the SORE framework guidelines as outlined in 
Table 2.

Table 2 
Compliance of the SORE Framework Guidelines

Guidelines Case Study Execution
Entry Criteria ∑ Requirements document was prepared according to the organization’s format.

∑ Person E conducted an initial review meeting to explain about the review scope and content of the 
document.

∑ All the reviewers attended the initial review meeting, except for Person C, who had other project commitment 
during that particular session.

∑ Reviewers had performed their own preparations prior to the review meeting. 
Review Meeting ∑ Review phase was conducted within 12 working days.

∑ Meetings were short and within a two-hour period for each session.
Reviewer ∑ Appointed reviewers were the right people selected for the review team.

∑ They have extensive experience in various software development projects.
Exit Criteria ∑ All the requirements defects had been rectified prior to the sign-off of the review phase.

Based on the case study activities, it is observed that the proposed SORE framework guidelines have 
positively influenced the outcome of the review phase. The following observations were recorded according to 
the three pillars of review phase:

A. Pre-review: The planning and preparation were performed according to the proposed framework. 
The right project stakeholders were selected as the reviewers. They had the common understanding 
regarding the objective and scope of the review process. Due to their extensive experience in the 
software industry, they were familiar with the terminologies and technical areas described in the 
requirements specification. Thus, they managed to conduct their own assessment of the requirements 
specification independently.

B. Review: Review meetings duration was appropriate since the reviewers had performed their individual 
preparation prior to the review meeting. This had encouraged the reviewers’ commitments, which 
contributed to the fruitful review sessions. Additionally, Person A, as the project sponsor, had played 
a significant role in managing the conflicts among the reviewers, whenever there was disagreement 
about certain defects.

C. Post-review: Reviewers were clear about the objective of the review process and recognized its 
importance to influence the project success. They refused to sign off the requirements specification 
until all the defects were fixed. Consequently, the specification was finalized once all the defects had 
been rectified correctly. As a result, the review phase had ended successfully within the target project 
timeline.

D. Issues discovered: Despite the positive findings of the case study, there were few issues recorded. 
The issues are described as follows:

1 There was no validation checklist provided to the reviewers. Reviewers performed the 
requirements review based on their knowledge and experience. Thus, there might be a possibility 
of certain defects were overlooked.

2. Person C did not join the first review meeting. Due to his absence, some of the defects were re-
examined in the subsequent review meetings. Unnecessary time was spent reviewing the same 
defects which had been discussed and agreed earlier.
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3. There was a change of systems analyst during the second review meeting. Certain defects 
were repeatedly highlighted and discussed throughout the subsequent review sessions, due to 
insufficient knowledge transfer from Person E to Person F, who had a weak understanding of 
the overall requirements and inadequate knowledge about the previous highlighted defects.

There was no validation checklist provided to the reviewers. Reviewers performed the requirements 
review based on their knowledge and experience. Thus, there might be a possibility of certain defects were 
overlooked.

Person C did not join the first review meeting. Due to his absence, some of the defects were re-examined 
in the subsequent review meetings. Unnecessary time was spent reviewing the same defects which had been 
discussed and agreed earlier.

There was a change of systems analyst during the second review meeting. Certain defects were repeatedly 
highlighted and discussed throughout the subsequent review sessions, due to insufficient knowledge transfer 
from Person E to Person F, who had a weak understanding of the overall requirements and inadequate knowledge 
about the previous highlighted defects.

CONCLuSION6. 
This paper presents a research result of the SORE framework implementation based on a real-world project 
in its real-life setting involving two organizations. The case study findings confirm that the SORE framework 
guidelines have positive impact on the requirements review phase. The review sessions have been effectively 
conducted and completed within the scheduled project timeline. The final software requirements specification has 
been signed off by the reviewers, which becomes the basis for the next stage of the software development project.

Additionally, this study provides useful insights on the practicality of the SORE framework within a 
specific environment, which can be a reference for other practitioners to make an informed decision for their 
own particular environment.

The framework will be enhanced further based on the findings of this paper. Further research study will 
be conducted to acquire the feedback for SORE framework from the industry experts. A tool may be developed 
to facilitate the framework execution.
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