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- ABSTRACT

Quality is an essential factor for software and there are number of means to verify it
throughout the software development. Software review is an effective and best practice to
verify the software quality and minimize the rework cost overhead. In software review
processes the review procedure, team structure and meetings are key elements and centre
point of discussion since large era. To leverage off the review process rigidness and load
from the reviewers, an effective and efficient review process has been proposed, which
overcomes the obstacles facing the current review processes, due to their rigid and time
consuming nature. The proposed review process is an attempt to minimize the inflexible
requirements of the review meetings. Keeping in mind the importance of the reviewers’
precious time and experience, the proposed review process has introduced twofold review
activity, an effectual meeting procedure and course of actions for future improvements.
The process is evaluated through comparative analysis with other review processes. An
experiment has also been performed to assess the effectiveness and efficiency of the

proposed review process and has provided effective results.
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CHAPTER 1

|
INTRODUCTION |

This Chapter briefly introduces the background theory of sofiware reviews and describes the research question of the

thesis. It has following sections.

*»  L1. ‘Ftroduction’: This section briefly describes the computer software and refation of reviews with the
computer software.

= 1.2, *History’: This section describes the background and the origination of software review processes.

»  1.3.*Purpose of study’: This section iliustrates the aim of the research.

= 1.4, ‘Problem Domain’: This section explains the research area focused by the thesis.

= 1.5. ‘Research Problem’: This section describes the research questions which are analyzed and depicted from
the literature.

*  1.6. ‘Research Method’: This section briefly explains the method of research followed to depict and reach
the research problem.

*  L.7. ‘Main Contribution’; This section mentions the coniribution provided by performing the research in the
domain of the software review processes.

s 1.8, ‘Evaluation’: This section describes the way in which the research of the software review processes is
assessed.

* 1.9, “Scope’: This section describes the scope of the thesis.

= L.10. ‘Assumptions and Limitations”: This section describes the assumptions and limitation of the research
performed,

»  1.11. ‘Description of terms’: This section provides the definition of most of the important terms used in the
thesis which help in better understanding of the research objective.

* 112, ‘Organization of the study’: This section provides the outline of the thesis in which the thesis is
organized,
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1.1. INTRODUCTION

The fast and enormous growth of computer has made software development more and more
challenging. Software is playing very significant role in every field of life from smaller
systems to larger ones i.e. automobiles to cellular phones to air traffic control to disease
diagnostic systems etc. Unfortunately instead of the best development techniques the
defects cannot be avoided completely during the building of the software because the
software development is the human-based activity. These defects lead to the poor quality

software.

The defect is “an instance in which a request is not satisfied” (Fagan, 1976). The defects
can also be defined as the diversions from the required quality attributes therefore they
must be detected and resolved from the software before it is handed over to the customer
(Laitenberger et al., 2002).

Further more the demands from software are increasing day by day, such as it must be of
low cost with higher and good response time as well as of promising quality (Wallin &
Land, 2000). This high demand of software needs a good review process. The development
continued to look for a better review process, which can improve the quality of the

software,

Software review is the visual examination of the software artifact (requirement artifact,
design artifact, source code artifact etc). Review processes are the cost effective method to
eliminate the defects from the software engineering process by the detection and
climination of defects (Wong, 2003). Review process is absolutely necessary for the
development as it reduces development time and improves the quality of software
(Freedman, D.P, & Weinberg, G.M., 1990). Testing is not comparable with reviews
because it does not address the quality issues, which are possible with any review process.

In fact reviews help in an efficient and fast testing of the product so it is important to
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conduct review process in a manner in which all work products should be reviewed. “In
essence review process provides milestones with teeth” (James, 1988). The main purpose
of the reviews is to assess whether the project could progress to the next phase in the

manageable way.

1.2. Hisrory

Software review process was firstly introduced by Michael Fagan (1976) at IBM. Fagan’s
work provides the basis for all the future work done in the field of software review
processes. After Fagan’s review process the research regarding software reviews was
performed in two subfields which are as follows (Aurum et al., 2001),
» Structure of the review processes, explored and suggested by the number of
researchers like Parnas and Weiss (Active design review process), Bisant and Lyle
(Two person inspection process), Knight and Myers (Phased inspection process),
Votta (Votta’s inspection process), Gilb and Graham (Gilb and Graham inspection
process) etc.
= Supporting techniques and tools of the review processes like reading techniques and

tool support etc.

1.3. Purroskt OF Stupy

Increasing demands of software is a source of promotion for the development process to
assure the quality software. Review process further ensures the quality product (Boehm,
2006). To achieve the quality oriented goals presently a various review processes are in
practice. Each review process has its own merits and demerits (Laura, 2001). There is a
genuine requirement of an efficient review process, which is capable of enhancing the

software quality in the better with minimum limitations.
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The aim of the research is to study the difference between present software review
processes, their advantages and disadvantages. The goal is to devise an effective software
review process, which assures software quality. Such review process can be utilized for
greater benefit at any phase of software development life cycle from requirement through

development.

1.4. ProsLEM DoMaN

Software review process is a process of checking artifacts produced during the software

development life cycle to detect the defects (Marri, 2001).

The fundamental elements of the software review process are: purpose/goal, procedure,
roles and artifacts. The purpose and the roles of the review process can be implicit or

explicit. The procedure includes all the activities of the review process. (Kroyer, 2007).

[ Software Review Process ]

h 4 A A 4 h 4

Goals/Purpose Procedure Roles Artifacts
(steps/Activities)

L -

Figure 1.1. Elements of Software Review Process

Every review process has well defined:

= Goal: Purpose of the review.



Effective Hybrid Review Process

= Roles: People involved in conducting the review.
» Process: Activities/Steps followed to conduct the review.

» Artifact: Work product that is to be reviewed.

Reviewing the artifacts plays a vital role in ensuring the quality of the software (Schaefer,
2001). Software quality refers to the conformance of the functional and nonfunctional
requirements defined by the stakeholders of the software. It can be measured by number
of bugs, defects rate (No. of defects/size unit), reliability and the degree to which the
product is compliant with the requirements (Melo et al.,, 2001). Thus it is of vital

importance to conduct the software review for improving the software quality.

As the software reviews are very important and best practice to enhance the quality of
software. Therefore it is of utmost importance to design a review process which can be
effective within an acceptable cost. An effective software review process should address
the relationship between the variables for example people skill, their training, activities
involved in the process and tool support etc (Mishra & Mishra, 2007). The quality of
software increases by using effective software review process. Therefore it must be
understood that what effectiveness is and what counts as an effectiveness of a software
review processes? What are the factors that have impact on the effectiveness of software

review processes? Answers to these questions are discussed below.

1.4.1. EFFECTIVENESS

Effectiveness of software review process refers to the percentage of defects identified in a
review process. It also refers to as total number of defects found (Thelin et al., 2001).
Effectiveness factors which affect the effectiveness of software review processes found in

literature are as follows.
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1.4.1.1. Software Review Procedure

Software review procedure defined as an involved activities, stages or phases which are
required to run the process (Marri, 2001), (Aurum et al., 2001), (Kroyer, 2007). The
sequence and arrangement of these phases have impact on the review process. Different
rescarchers have introduced different activities or phases in different review processes

which are explained in detail in chapter 2.

1.4.1.2, Team Structure

Team structure refers to the composition of team i.e. the members who participate in a
review process. Team structure can be clearly defined through sub factors i.e. number of
reviewers selected to compose a team, description of roles with associated responsibilities
and individual expertise level. All these sub factors of team structure have impact on
team structure which in turn contributes to the effectiveness of the review process. The

sub factors are defined below.

* Team Size

Team size refers to number of human beings involved in a team.Team members
involved in a review process drives the process (Laitenberger et al., 2002).
Success and failure of the review process depends upon the involved members.
Results of the review process depend on the review team members (Porter &
Johnson, 1997). Different researchers have tried to find out the effective team

size, it is described in detail in chapter 3.

= Roles

Roles are another most important influencing factor of the team structure. Roles
are referred to as titles associated with team members with specified

responsibilities. They can be explicit or implicit (Kroyer, 2007). They are



Effective Hybrid Review Process

described in detail in chapter 3 with respect to the view point of different

researchers.

Individual Expertise

Individual expertise refers to the capability and expertise level of the individuals.
Individual expertise can be defined in terms of technical skills, domain knowledge

and experience.

Technical skill is the knowledge of different defect categories and capability to

find true defects. Reviewers’ capabilities have great impact on the review process
(Biffl, 2000).

Domain knowledge refers to the reviewers’ knowledge related to the field. For
example the software engineer has the domain knowledge of the software
development. He/She better knows how to design effective quality software as
compared to programmer or a manger. So software engineer is domain expert of
software development field. Similarly for the flow of the library system the

librarian is the domain expert.

Experience is the collective knowledge which increases with time. It is not
necessary that a person have knowledge and experience at the same time, one can
be professional in programming but he/she can have no experience. But if one has
experience he/she obviously must have knowledge. Experience cannot increase

artificially or immediately.

According to Sauer et al. (2000) individual expertise is very important influencing
factor of review process. Knight and Myers (1993) emphasized that experience

can effect the rate of defect detection. According to Aurum et al. (2001) reviewers
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involved in the review process must be selected on the basis of their experience

and expertise level.

1.4.1.3. Defect Detection Techniques

Defect detection techniques are defined as the steps which guide the reviewers to get
good understanding of artifact for detection of defects. Defect detection techniques help
and guide the reviewers to easily find out the defects from the artifact (Laitenberger &
DeBoud, 2000). Using defect detection technique is an important activity for individual
defect detection (Basili, 1997). Defect detection techniques can be systematic for
example perspective base readings and can be non systematic for example adhoc or

checklist base,

Adhoc Reading as name shows are adhoc in nature i.e. no technical support is provided to
reviewers to review with the aim of finding defects. It is just a thorough reading of

artifact using own experience (Aurum et al., 2001). It does not need training.

Checklist reading technique is formal than adhoc reading. Checklist normally consists of
questions or marked option with the issues written in checklist (Aurum et al., 2001). It

provide general framework to the reviewer.

Scenario based defect detection technique is systematic with well defined responsibilities
for the reviewers (Porter & Votta, 1994), (Porter et al., 1995). In scenario based defect
detection, set of scenarios are created for system usage to cover all defect categories.
Different set of questions are created for almost each defect category, and then.the

scenarios are created to answer the question (Aurum et al., 2001).

Perspective base reading is an enhancement of scenario based reading. In it different set
of questions are created for each scenario. Reviewers while reviewing the artifact from a

particular view point and create a physical model. This physical model can be then
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analyzed by answering the questions. The scenarios are created on the basis of the

stakeholders® perspective so it is called perspective base reading (Aurum et al., 2001).

1.4.1.4. Review Rate

Review rate refers to the speed at which the review process progress. Some researchers
believed that slow rate can be effective (Russel, 1991), (Gilb & Graham, 1993), (Aurum
et al., 2001). Gilb and Graham (1993) suggested that review speed should be 150 lines
per hour. Laitenberger and DeBoud (1997) suggested 200-300 lines within 2 hours.
Review rate can affect the review process effectiveness. If review rate is fast then the
quality of review will be lower and if the review rate is slow then it can waste the time of
reviewers. Review rate effect the review process normally in situations where group

based defect detection is done.

1.4.1.5. Advanced Preparation

Purpose of the advanced preparation is to understand the artifact individually to easily
detect the defercts. It is also an important factor that has impact on the review process.
Many review processes having group based defect detection favors the advance
preparation with understanding purpose. In this case the reviewers efficiently prepare
themselves before attending the group meeting for defect detection. These results in time
save and better outcome. If the process emphasize on individual defect detection and
group base collection then there is dual purpose of advanced preparation i.e.
understanding and defect detection. According to Laitenberger et al. (2002) if reviewer
has large time for preparation they can effectively contribute to the effectiveness of the

review process by understanding the artifact and keenly finding defects.
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1.4.1.6. Interaction Mode

Interaction mode refers to the way in which the review team members interact with each
other. The mode of interaction can be synchronous or asynchronous.

In Synchronous mode of interaction the review team members interact with each other in
impersonal face to face meeting while in asynchronous mode of interaction the review
team members does not interact with each other impersonally. They use some other

means of interaction e.g. telephone, online tools etc (Mishra & Mishra, 2007).

Different researchers have suggested different mode of interaction for review processes.
They greatly impact on the effectiveness of the review processes. The interaction modes

are discussed in detail in chapter 3.

1.5. REsearcH PrRoBLEM

Software reviews detect defects and purifies the software engineering process (Freedman
& Weinberg, 1990). Reviews can play vital role in ensuring the quality of software. They
should be performed on all the artifacts produced during the life cycle of software
development (James, 1988).(Multiple software review processes exists to detect defects
early in the software development. Many of them face problems in fast software
development world because of their simplicity, complexity, rigidity, time consumption

and team structure (Laura, 2001).

Team structure plays a crucial role to avoid defects. The effective review team can
increase the defect detection rate. Inclusion of the experts in the review team increases
the efficiency of the review process as compared to large review team without expert
personals (Marri, 2001). Selecting the right reviewers to perform the defect detection task

1s very important for the review process to be successful (Wong, 2003).

10
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To devise a review process it is vital to understand deeply the existing review processes
and problems associated with them and the factors affecting them like team structure and
meeting procedure i.e. Which combination of team affects their efficiency? What are the
combinations of teams in the existing review processes? What are the consequences of
frequently held meetings for the review of one artifact? What problems occur in the
meeting-less review processes? This understanding enables what should be the team

structure and meeting procedure of the review process.

Based on the above-mentioned problems the research questions of the thesis are:
* Does the review procedure affect the effectiveness of the review process?
= Does the review procedure affect the efficiency of the review process?
= Does the review team structure affect the effectiveness of the review process?
s (Can the synchronous review meetings for the critical defect discussion, replace
the synchronous review meeting for defect detection and discussion of all the

detected defects?

1.6. Researca MetHOD

Different methods could be followed to get to the objectives of this thesis, but only one
can be used because of time constraint. The literature survey approach has been followed

for the deduction and induction from the literature.

At first the intended area of research was identified then the abstract level of literature
survey was performed for information gathering about the problem domain, The collected
data was refined to reach to the problem. After defining the problem the detailed
literature survey has been performed to deeply understand the existing review processes,
their merits and demerits. Based on analysis of the studied literature of the existing
review processes the evaluation criterions has been set to critically analyze these

processes and issues associated with them,

11
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Further searches have been performed and the papers were thoroughly studied in depth to
get to the problems with respect to the defined evaluation criterion. Based on the facts
and the figures of the problems associated with the review processes obtained from the
literature a new review process “Effective Hybrid Review Process (EHRP)” has been

proposed.

Comparative evaluation has been performed to analyze the proposed review process. The
experimental evaluation is also done to know the efficiency and the effectiveness of the

proposed review process.

1.7. Mam CONTRIBUTIONS

On the basis of the literature survey and evaluation of the existing review process since
1976, our contribution is to introduce an Effective hybrid review process, which assures
quality from different angle perspectives i.e. team structure, meeting and review

procedure.

Devised review process has removed some of the issues related to the meeting and review
procedures held for review process and the review team structure that conduct the review.
The study has proposed a review procedure in which the main focus is towards saving the

time and minimizing the load from the reviewers.

The research focuses towards finding the ways to increase the focus of reviewers on most
important critical defects. The process has decreased the load from the reviewers by
dividing the review activity in to two phases i.e. pre-review (pre-initiation phase) and
individual review (evaluation phase). The load from the reviewers is also reduced by an
effective review meeting procedure i.e. meeting held only for critical defects discussion,
with those reviewers who have concerned with the critical defects’ identification or called

by the leader and the author. All reviewers are not necessarily required to attend the

12
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review meeting. It is analyzed through the experiment that the involved domain expert in

a review team is very effective in finding critical defects.

Another important contribution of the research is the introduction of the ways to gather
the precious experience of expert reviewers for future improvements, through
postmortem asking. The research contributed to provide benefits for entities at three
sides, the author community by their job satisfaction by providing them feedback related
to their work, the reviewers community by leveraging off their load and thirdly most

important to customer community whose requirement will be fuifilled effectively.

1.8. EvaLuaTioN

Effective Hybrid Review Process (EHRP) is evaluated with the comparison between the
existing and the devised review process. Research questions are answered on the basis of
the findings. As the objectives of the research is to study the differences between the
currently used review processes, their merits and demerits based on the study the review
process will be devised against the problems analyzed in the existing review processes

regarding the team structure, meeting and review procedure parameters.

The devised review process is also experimentally evaluated for the fulfillment of the
research questions mentioned under research problem. The main reason of the evaluation

using the experiment is to analyze the effectiveness and efficiency of the review process.

1.9. Scork

There is the dire need of an effective and efficient review process having minimum issues
and problems. The aim of the study is to devise a review process with reduced issues and
problems which are present in the existing review processes. To achieve the goal of the

study the knowledge related to the software reviews was gathered through the literature

13
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survey. Based on that knowledge each review process was explored for its virtues and
issues. Mainly the scope was to explore effectiveness factor of the review processes. The
impact of these factors on the effectiveness and efficiency of the review process was also
examined. Based on the virtues and issues of the review processes and impact of

effectiveness factor a new review process is proposed.

1.10. AssumrTiONs AND LIMITATIONS

The proposed review process can be used to review any type of artifact (specification,
design, code etc.) at any stage of software development. It requires at least five members
in a review team. One author, one leader, one linguistic expert and two reviewers. The
leader must be defect analyst and should have review experience. Out of two reviewers
one must be domain expert. The number of reviewers depends upon the company policy
and size of artifact. Large as well as small companies can effectively use the proposed

review process.

Due to the time and resource limitations all the effectiveness factors were not explored.
The tool for the proposed process was out of scope to develop in such limited time and
resources. Similarly due to resource limitation the experimental evaluation for the
proposed review process was done manually. The review process has proposed the
effective postmortem phase at the end of the review process. It is at initial level and need

to be improved.

1.11. Dgescrierrion Or TerMS

Different terms used in the previous and next sections need to be defined clearly to
understand the objective of the thesis. This section briefly describes different terms used

in this thesis.

14
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Quality

Quality is the software characteristic that stands on its ability to satisfy given

needs for example conformance to specification (Fitzpatrick et al., 2003).

Artifact

It refers to any work product that is produced during software developmental
cycle for example requirement specification, source code, and design etc
(Pressman, 2002).

SRS

SRS stands for software requirement specification. It is “a specification for

particular software product, program or set of program that does certain things”
(IEEE Std., 1984).

Validation

Validation refers to determining whether the right product is being developed, that
is the requirements reflect the user needs. The software should do what the user

really requires (Sommerville, 2000).

Verification

Verification refers to determining whether the product is being made correctly,
that is the requirements are being implemented correctly. The software should

confirm the specifications (Sommerville, 2000).

15
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Static Verification

Static verification is concerned with analysis of the static system representation to

discover issues and problems (Sommerville, 2000).

Dynamic Verification

Dynamic verification is concerned with exercising and observing product
behaviour. The system is executed with test data and its operational behaviour is
observed (Sommerville, 2000).

Defect

Defect is undesired consequences of software development process (Wohlin et al.,
2000b).

Review process effectiveness

It refers to how large number of defects can be detected during review (Gilb &
Graham, 1993), (Thelin et al., 2003).

Review process efficiency

It is defined as the total number of defects detected per hour during review
(Humphrey, 1995), (Thelin et al., 2003).

Review Process Structure / Procedure

It refers to how review process is organized, what activities involved in it and

how they are conducted (Wong, 2003).

16
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1.12. ORGANIZATION OF STUDY

The remainder of the thesis is organized as follows

Chapter 2 : Literature Survey

This chapter describes the existing work that has been done on the software
review processes since 1976 to 2007. The literature survey of the existing work
helps in getting the knowledge and performing the research. It also helps in

analyzing the research questions.

Chapter 3 : Comparative Analysis of Review Processes (1976-2007)

This chapter provides the detail comparative analysis that has been performed on

the software review processes based on effectiveness factors.

Chapter 4 : Conceptual Framework

This chapter provides the detailed description of the proposed review process
based on the problems identified in the existing software review processes. The
process is proposed for reviewing the artifacts. The chapter ends up with the

comparative evaluation of the proposed process.

Chapter 5 : Experimental Evaluation

This chapter presents the detail of the experiment performed to evaluate the
efficiency and effectiveness of the proposed review process. The chapter also

states the data analysis of the experiment.

17
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=  Chapter 6 : Conclusion and Future Work

This chapter provides the conclusion of the research thesis and the summery of

the experimental findings with the opportunities to work in future.

18
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CHAPTER 2

3 LITERATURE SURVEY |

This chapter provides the detailed overview of the review processes. It has following sections.

» 2.1 ‘Introduction’. This section gives general description and basic overview of review processes and their
relationships with software quality.

s 2.2, ‘Advantages of Software Review processes’: This section highlights the importance and advantages of
sofiware review processes.

» 2.3, ‘Issues of Software Review processes’; The issues and challenges of the software review processes are
discussed in this section.

= 2.4, “Existing Software Review Processes’: This section introduces and compares the existing review
processes. Each review process is described in detail with respect to phases, teams, merits and demerits to get

the better understanding and knowledge of existing work.
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2.1. INTRODUCTION

Basic goal of software development is to develop a quality system that satisfies explicit
and implicit needs of user (Mishra & Mishra, 2007). Therefore various artifacts
associated with the software development require continual insight and modification
throughout the development cycle to fulfill the needs of users (Basili et al., 1996). This
can be achieved with effective review process as the goal of a review process is to

improve the software quality by providing timely feedback to the author.

Software reviews are effective way to statistically analyze and verify the artifacts (Req.,
design and code etc.). This static verification can be applied through out the
developmental phases while the dynamic verification needs an executable program
(Sommerville, 2000). Software reviews at one hand save the cost and on the other hand
they reduce the time for dynamic verification and improve quality of software. Effective

reviews enhance the quality of the software.

2.2. ADVANTAGES OF SOFTWARE REviEWs PROCESS

Software review processes are the best practices to enhance the quality of software. Large

number of advantages found in literature related to the software review processes.

Mainly the software reviews provide an efficient means to accomplish quality software
by applying them to any artifact produced during software development (Aurum et al.,
2001). They can be applied to any artifact at any stage of development to locate defects
directly as compared to testing which require execution to find any defects. With logical
and technical problems the reviews also find the ways how to reduce the complexity and
do improvements (Berztiss, 2000). Software review processes facilitate in project
tracking, providing educational benefits as well as knowledge sharing (James, 1988),
(Gilb & Graham, 1993), (Weigers, 2001), (Weigers & Moore, 2002), (Briand et al.,
2004). They can identify quality issues which are impossible with testing (James, 1988),
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{Phongpaibul, 2005), (Mishra & Mishra, 2007). The table 2.1 below summarizes the

benefits of the software review processes.

References
(Gilb & Graham, 1993), (Weigers,
2001), (Sauer et al., 2000)

Can be applied to any artifact produced during development of | (Aurum et al, 2001), (Berztiss,

Advantages

Verify and accomplish quality in software.

software at any stage of software development. 2000)

Reduce the defect fixing cost as well as delay in the development

. ) (Mishra & Mishra, 2007)
by detecting defect early in the development phases.
Help in tracking the project. {(James, 1988)
Make maintainability of sofiware easier. (James, 1988)
) . ) {James, 1988), (Phongpaibul, 2005),
Address those quality issues which are impossible with testing, . ]
(Mishra & Mishra, 2007}
Efficient way to provide feedback to author. (James, 1988)

(Gilb & Graham, 1993),(Weigers,

Improve the team communication. ]
2001), (Briand et al., 2004)

Software reviews provide good mentoring. (Weigers et al,, 2002)

(Gilb & Graham, 1993), (Briand et
al., 2004), (Weigers, 2001).

Provide educational benefits and means for knowledge sharing.

Increase familiarity and improves the general understanding of

the system and artifact which is also very helpful for defect .
4 ) (Berztiss, 2000), (James, 1988)
etection.

Locate defects early and directly as compared to testing, In
testing when test give failure result a large cffort required to | (Berztiss, 2000}, (Gilb & Graham,
locate the defected area. 1993) -

Not only look for actual defects but also checks for the .
. . . . (Berztiss, 2000)
improvements in style and complexity reduction

The most important payback of the software review processes is that they reduce the
rework cost by early defect detection because as software development phases progress
the amount of rework and its cost increases. For example if development cost at

requirement stage is 6%, then the rework cost at this stage is 1%, but if the defects
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identified in later phases i.e. in preliminary design or detail design phases, then rework
cost at these phases will be 4% and 8% respectively. Author of the artifact have to
perform more rework if the defects are not identified in the early phases of development
and the cost of rework almost doubles in the later phases of development, so the use of
the review process can reduce the rework and cost of rework by detecting defect at initial
phases (Basili et al., 1996), (Boehm, 1987). Amount and cost of rework during software

development cycle is shown below.

Deveio ment phases Production Rework Total Cost
pmente Cost (%) Cost(%) | (%)
Requirement 6 i 7
Preliminary Design 12 4 16
Detail Design 16 ] 24
Coding & Unit Testing 12 12 24
Integration & System Testing 10 19 29

0,
6% 12%

16%

" 2%

10%

Figure 2.1. (a) Amount of Rework and Figure 2.1. (b) Rework Cost that can be
Development Cost during Software

Development Reduced by Software Reviews
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Figure 2.1(b) shows that the 44% of rework can be reduced by detecting and correcting

defects at initial phases of the development by performing reviews.

2.3.

There are large numbers of advantages of software review processes but certain issues are

Issues oF SOFTwARE REviEw PROCESS

also associated with them. The issues are summarized in the table 2.3.

Issues

Reference

Selection of right reviewers.

(Wong, 2003)

Time and resource limitations.

{Wong, 2003), (Johnson &
Tjahjeno, 1998)

Lack of guidance for choosing the process.

(Johnson,1994), (Berztiss,
2000)

Labor intensive nature.

(Johnson & Tjahjono, 1998).

Trustworthiness of a reviewer in a review process,

(Berztiss, 2000)

Individual behavior during review meeting.

(Weigers et al., 2002)

Person having leader/moderator role often dominate and turns
the meeting into presentation instead of encouraging open

questioning.

(Weigers et al., 2002),
(Johnson, 1994), (Berztiss,
2000)

Coordination of schedule and location.

{Weigers et al., 2002}

Busy developers regard review as waste of time.

(Weigers et al., 2002)

In sufficient preparation result low guality review, when one or

two reviewer inadequately prepares.

(Johnson, 1994), (Berztiss,
2000)

Incorrect review rate i.e. if the reviewers perform review too
slowly the review time will be wasted, and too fast review

decreases the quality of the review.

(Johnson, 1994), (Berztiss,
2000)

Must be cost effective.

(Johnson & Tjahjono, 1998)
(Laitenberger et al., 2002)

Should be effective and efficient.

(Johnson & Tjahjono, 1998),
(Schaperd, 2001)

Review metrics collection and efficient usage in future.

(Shirey, 1992)
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Most important issue which must be resolved is the selection of right reviewers for
review process (Wong, 2003). Reviewers act as an input in the software review process,
so if the input will be effective only then ultimately the output will be effective. Other
issues with the software review processes are the time and resource constraints,
sometimes companies or organization does not have so much resources to employee
review process in their company or organization and sometimes the reviewers have time

limitations to participate in a review process (Wong, 2003), (Johnson & Tjahjono., 1998).

As the behavior of individuals involve in review process effects the reviews (Weigers et
al., 2002), the group reviews have many issues associated with them like insufficient
preparation, incorrect review rate, coordination of schedule and location (Johnson, 1994),
(Berztiss, 2000). When more than one reviewers reviews the artifact at the same time and
same location it often happens that one or two reviewers does not properly prepare before
the group review as the skills and efficiencies of different individuals vary, so if some
reviewers does not properly prepare before participating in a group review they might
result in low quality reviews and the wastage of the time of other members. Some time in
group review it also happens that the leader dominates and turns the review into
presentation. Every one wants to have an efficient and effective review process free of

such issues.

2.4. Existine Work

The importance and benefits of software review processes are well known. Many
software review processes exists with their variations. These variations are especially
based on the number of phases, team composition, mode of interaction and purpose of
interaction etc. For example Fagan (1976) suggested five phases for review process
(overview, preparation, meeting, rework and follow-up), Parnas and Weiss (1985)
suggested four phases (overview, review, meeting, rework), and Formal technical

asynchronous review method presented by Johnson in 1994 suggested seven phases
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(setup, orientation, private review, public review, consolidation, group review and
conclusion) (Johnson, 1994), (Johnson & Tjahjono, 1998) etc.

Review processes also vary with respect to team composition, some review processes
have favored the small group composition while others have favored the large team

composition.

Another reason of review process variation is the interaction mode, some review
processes have introduced synchronous interaction mode i.e. the team members interact
with each other in a face to face meeting for example Weigers review process (Weigers,
2001), Fagan’s review process, Active design review process, Structured review process,
Phased inspection process (Knight & Myers, 1993), Two person inspection process,

Active review for intermediate design etc (Clements, 2000).

Some review processes have eliminated the synchronous mode of interaction to some
extent and emphasized on asynchronous review interaction mode with a little
introduction of synchronous interaction modes for finding unique defect’s list by
removing false positive (false positive are defect which are seemed to be defects but are
not actually true defects) and discussion for example, Simplified software review process,
Votta’s review process (Votta, 1993). Formal technical asynchronous review method
have introduced both synchronous as well as asynchronous mode of interaction but the
synchronous mode of interaction is optional like proposed in Reengineered inspection

process (Sauer et al., 2000) and Light weight review process ( Muller, 2007) etc.
In this section existing review processes and their background is described on the basis of

their goals, roles, activities involved, artifacts, team structure as well as their merits and

demerits. This can provide the concept and background idea of each review process.
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2.4.1. FAGAN’S REVIEW PROCESS

Fagan’s Inspection is a review process originally proposed by Michael Fagan in 1976
(Fagan, 1976), (Doolan, 1992). From his name and the formality of process it was
generally named as Fagan’s inspection. According to Fagan the inspection process is
used for two main purposes. Firstly “fo find and fix all defects in the product”. Secondly
“to find and fix defects in the development process that causes product defects” (Fagan,
1976), (Phongpaibul, 2005). The inspection process introduced by Fagan consists of five

phases and five members with associated defined roles.

24.1.1. Phases of Fagan’s Review Process

Phases of the Fagan review process are overview, preparation, meeting, rework and

follow-up. The phases are described below.

A

‘ Preparation ’
y

' Meeting ’
A

l Rework I

h 4

[ Follow-up l

Figure 2.2. Phases of Fagan's Review Process
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Overview

In this phase the introductory meeting is held between the team members. All the
team members have to attend the meeting. The purpose of the review process is
defined in this meeting. Role assignment to all the members takes place.
Overview of the artifact (specification, design, code etc.) which is to be reviewed
is given to all members as well as that artifact is also distributed to them
(Sommerville, 2000). The overview meeting is of short duration almost 20-30

minutes.

Preparation

This is the second phase of Fagan’s review process. Basic purpose of this phase is
to understand the artifact given for review. Each review member individually
gives thorough reading to the artifact. At this phase the meeting can also be held
but for short duration to remove further ambiguities from understanding
perspective. Reviewers at this phase can also identify potential defects, which
they want to mention in the review meeting. In short the reviewers understand the

artifact and get prepared for the review session. (Porter & Johnson, 1997)

Meeting

In this phase the whole team attends the meeting. The contents of the artifact
(specification, design, code etc.) are read by the reader. Team members mutually
find out defects and their severity. At the end of the meeting the report in which
defects are documented is submitted to author (Wong, 2003).

Rework

In this phase the defects identified by team members during the meeting are

corrected by author.
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2.4.1.2,

Follow-up

In this phase the moderator assures that the defects are fixed by author.

Team Roles of Fagan’s Review Process

Roles in this review process are:

Moderator

The responsibility of the moderator is the organization of review process (Doolan,
1992). Review process planning, team selection, review meeting management and
distribution of artifacts are the duties of moderator. In short the management is the

responsibility of the moderator.

Author

Author is basically the producer of artifact (Aurum et al., 2001). He/She answers
the questions asked by the reviewers concerning the artifact under review. He/She

receives the defect report from moderator to perform necessary changes.

Reader

Reader reads the artifact line by line which is to be reviewed during the meeting.

He/She not only read the artifact but also paraphrases it.

Recorder

Recorder records the defects which are identified by the reviewers in the meeting.
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s Reviewer

All the reviewers must have to attend the meeting and their responsibility is to

find defects from the artifacts which are to be reviewed.

TEAM ROLES
PHASES Moderator | Author | Reader | Recorder | Reviewer
Overview L~ L~ L~ L L
Preparation L L L L L
Meeting L~ L~ - % (e
Rework L~
Follow-up L~

2.4.1.3. Merits and Demerits of Fagan’s Review Process

Merits of Fagan’s review process are as follows:

»  Improve quality by preventing defects (Fagan, 1976), (Grunbacher et al., 2003).
» High defect detection rate almost 80% (Phongpaibul, 2005).

» Effective Verification Process.

*  Good for promoting and enhancing team work (Doolan, 1992).

» Provide good platform for employee training related to standards.

Demerits of Fagan’s review process are as follows:

* Information collected from process cannot be efficiently used for improvement

(Shiery, 1992), (Aurum et al., 2001).

Difficult to incorporate even in a large company (Aurum et al., 2001), (Grady &
Slack, 1994).

» Labor Intensive and rigorous process (Mishra & Mishra, 2007).
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»  Coordination of schedule and location is difficult (Johnson, 1994).

= All reviewers have to meet at same time and same location (Votta, 1993).

24.2. ACTIVE DESIGN REVIEW PROCESS

The Active design review process was introduced by Parnas and Weiss in 1985. Parnas
and Weiss (1985) have simplified the Fagan’s review process by reducing the number of
reviewers and by cracking the large review meeting to smaller ones. Parnas and Weiss
has increased the objective of preparation from understanding to defect detection and
modified the purpose of the meeting from defect detection to defect discussion (Johnson ,
1994). Main objective of this review process is to increase focus of reviewers on artifacts
which are to be reviewed. In this review process the reviewers have to answer the given
question. The questions are designed such that they need thorough reading of artifact.
Active design review process is basically used to review the design document for the

purpose of the enhancement of the quality of design (Clements, 2000).

Active design review process has tried to solve the existing problems such as each
reviewer has different skill and specialty and combined meeting can waste the time of

reviewers.
2.4.2.1. Phases of Active Design Review Process

Phases involved in Active design review process are overview, review, meeting and

rework. The phases are described below.
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Overview
Review

Meeting

‘ Rework l

Figure 2.3: Phases of Active Design Review Process

Overview

Overview phase includes the preparation of the design. Review team members are
selected based on their experience and specialties (Parnas & Weiss, 1985). In this

phase reviewers understand the artifact to remove confusions.

Review

In the review phase each reviewer reviews his part and answers the given

question.

Meeting

The short meeting held between reviewer and author for discussion. This meeting
creates an environment for informal communication. Reviewer and author can

discuss freely and easily with each other without hesitation.

Rework

During this phase the authors collects the identified defects from all the reviewers

and perform necessary rework.
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2.4.2.2. Team Roles of Active Design Review Process

Team of active design review process comprises of author and the reviewers. Parnas and

Weiss have avoided definite roles’ definition. Only two roles are defined by them.

= Author

Author is responsible for the preparation of design document, selection of
reviewers based on their experience, designing of questionnaire with respect to

design document.

» Reviewer

Reviewers review the design document and attend meeting with author to answer

the given questions.

TEAM ROLES
PHASES
Author Reviewer
Overview [P L~
Review L~
Meeting L~ (e
Rework L~

2.4.2.3. Merits and Demerits of Active Design Review Process

Merits of active design review process are as follows:
» Incorporate the double objectives of individual evaluation i.e. comprehension and
defect detection (Johnson & Tjahjono, 1997)
* Small meeting (Parnas & Weiss, 1985).
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» Reviewers can individually interact with author which can provide environment
of relax communication (Aurum et al., 2001).

» Enhance focus of reviewers on artifact and defect detection by eliminating group
meeting (Mishra & Mishra, 2007).

s Reviewers individually review the artifact.

» Errors are classified as inconsistency, inefficiency for review guidance.

»  Save time of the technical persons as the reviewers individually meets the author.

= Involve domain experts.

Demerits of active design review process are as follows:
= Multiple sessions of meetings (Mishra & Mishra, 2007).
= Does not support remote reviewers because they have to meet the author
physically after preparation and defect detection.
= Synchronous mode of meeting.
= Scope is only limited to design document.
» Process improvement issues.

* A huge burden for the author as he/she has to meet all the reviewers individually.

2.4.3. STRUCTURED WALKTHROUGH

Structured walkthrough review process is presented by Edward Yourdan in 1989
(Yourdan, 1989). Objective of this process is similar to those of Fagan review process,

but it is less formal and less rigorous.

2.4.3.1. Phases of Structured Walkthrough

Phases of the structured walkthrough are:

33



Effective Hybrid Review Process

h
i Preparation s

Walkthrough

| Rework ’
1
‘ Follow-up i

Figure 2.4. Phases of Structured Walkthrough

Overview

In the overview phase the producer supplies the artifact to the coordinator and
he/she distributes it to all reviewers. Coordinator also sets the date and plan for

the meeting during this phase.

Preparation

Every participant reviews the artifact individually for understating. It is basically
a pre-meeting phase before the walkthrough meeting. In it reviewers are satisfied

about their confusions regarding the artifact to be reviewed.

Walkthrough

In this phase the presenter introduces the artifact to all the members. Reviewers
put the comments on the artifact and can ask for the clarification from the
producer. In the meeting no time is spent for taking the corrective measures.
Meeting spans over 30 to 60 minutes. At the end of the artifact review the voting

is held to find the status of the artifact. Then the coordinator prepares the
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2.4.3.2.

summary report and the list of the comments which is distributed to all the
participants.

Rework

In this phase the producer do the necessary changes based on the comments of the

participants.

Follow-up
During the follow-up phase the coordinator verifies the changes made to the

artifact.

Team Roles of Structured Walkthrough

The roles defined by the presenter of the process are coordinator, author and reviewer.

Coordinator

Coordinator does the planning and the organization of the review process and

he/she takes the role of the moderator during the meeting.

Producer

Producer is responsible to prepare the artifact that is to be reviewed.

Reviewer

The reviewers’ task is to find the defects from the artifact.
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TEAM ROLES
PHASES
Coordinator Producer Reviewer

Overview L L~

Preparation L L~ L~
Walkthrough L L L~
Rework L

Follow-

ollow-up L

2.4.3.3. Merits and Demerits of Structured Walkthrough

Merits of structured walkthrough are as follows:
= Less rigorous and less formal (Yourdan, 1989).
» Improve quality by preventing defects early in the development.

= Good for promoting and enhancing team work.

Demerits of structured walkthrough are as follows:
s Information collected from process cannot be efficiently used for improving
purposes.
* All reviewers have to meet at same time and location.
»  Follows structured meeting based process.
® Process is dominated by moderator (Johnson, 1994).
» Insufficient preparation prdblem.
* Incorrect review rate problem.
" Interpersonal problems/personality conflicts and ego involvement.
* Keeping the records of the process is also a problem.
» Don’t involve the domain experts.
»  QOriginal cause of the defects cannot be found out.
» Availability of the reviewers for the meeting is a problem.

»  Less focused.
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2.44. TWO-PERSON INSPECTION PROCESS

This process was suggested by Bisant and Lyle in 1989. It is very useful for the
evaluation of less experienced programmers’ productivity. It includes all phase of
Fagan’s review process but the roles are reduced to two only i.e. author and a reviewer.
This review process consists of single meeting between author and reviewer. Bisant and
Lyle have conducted experiment with this process and they found it very much useful for
program quality and productivity. It is usefull in small organizations because of less

resource consumption (Bisant & Lyle, 1989), (Aurum et al., 2001).

2.4.4.1. Phases of Two-Person Inspection Process

The two-person inspection process has following phases.

Overview

h 4

‘ Preparation ’
v
‘ Meeting i

h 4

| Rework ’

Y
| Follow-up '

Figure 2.5. Phases of Two-Person Inspection Process
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u Overview

In this phase the selection of reviewer takes place. Short meeting is held between
the author and the reviewer and the artifact to be reviewed is presented to the

reviewers. Objective of the process defined in this meeting.

= Preparation

Purpose of this phase is personal understanding of the artifact to be reviewed.

Reviewer thoroughly read the material.

= Meeting

In this phase the single session is held between reviewer and author for

identification of defects.
= Rework
In this phase the defects identified by reviewer during the meeting are corrected

by author.

*  Follow-up

In this phase the author makes sure that the defects are fixed.

2.44.2. Team Roles of Two-Person Inspection Process

Two-person inspection process has two roles i.e. Author and Reviewer.
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= Author

Author prepares the artifact, answers the questions asked by the reviewers
concerning the artifact under review and performs the necessary changes in the

artifact.

» Reviewer

All the reviewers have to find defects from the artifact which is to be reviewed.

ROLES
PHASES
Reviewer
Overview L L
Preparation L L
Meeting L~ L~
Rework -
Follow-up L

2.4.4.3. Merits and Demerits of Two-Person Inspection Process

Merits of Two-person inspection process are as follows:
* Reduce meeting cost as number of members is reduced to two (Aurum et al,,
2001).
»  Require fewer resources (Bisant & Lyle, 1989).
= Improve the less experienced programmer performance,

®  Short duration meeting.

= Enhance focus of reviewers on artifact and defect detection by eliminating group

meeting.
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Demerits of Two-person inspection process as follows:

2.4.5.

Author have high work load.

Review quality will be low as single reviewer.

Single reviewer has to review the artifact from different angles for each type of
defects.

Information collected from process cannot be efficiently used for improvement
purposes (Shiery, 1992), (Aurum et al., 2001).

The original cause of the defects can not be found out.

This process is applicable only in small organizations.

Defect detection only takes place in the meeting.

HUMPHREY’S REVIEW PROCESS

This process is proposed by Humphrey in 1989. Humphrey’s review process has

introduced a phase called as analysis in which the producer analyzes the defects detected

by reviewers (Humphrey, 1989).

2.4.5.1.

Phases of Humphrey’s Review Process

Humphrey’s review has following phases.
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Overview

time and place.

Preparation

Follow-up

Figure 2.6. Phases of Humphrey’s Review Process

During this phase review plan is created and selection of team members takes

During this phase the artifact is presented to the reviewers for basic understanding

and it is also distributed. All the members are informed about the meeting date,

During this phase reviewers not only read the artifact for understanding but also
detect the defects individually.
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Analysis

During this phase producer analyzes the defects detected by reviewers

individually. He/She removes the duplication of defects and find out the unique
defect list.

Meeting

Meeting is held at this phase. In the meeting producer describes each defect and
each reviewer who has detected the defects clarifies its meaning. The main

purpose of the meeting is to find the unique defect lists.

Rework

At this phase the necessary changes are made by the producer on the basis of
identified defects.

Follow-up

At this phase the moderator verifies that necessary changes are made properly.

2.45.2. Team Roles of Humphrey’s Review Process

Following roles are involved in the Humphrey’s review process.

Moderator

The moderator is responsible for the management of the review meeting, review
team selection, distribution of material to reviewer and monitoring the follow up

and Rework phases.
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s Producer

Responsibility of the producer is to find unique defect list, to read each defect
during review meeting for its clarification by reviewer, to present artifact to the

reviewers.

= Reviewer

Reviewers review the artifact for the purpose of finding defects in the artifact.

TEAM ROLES
PHASES
Moderator Producer Reviewer

Planning L L~
Overview L~ L W
Preparation "
Analysis L

Meeting L L L
Rework L

Follow up L

2.4.5.3. Merits and Demerits of Humphrey’s Review Process

Humphrey’s review process has following merits.
* Preparation goal is enhanced i.e. understanding with defect detection (Humphrey,
1989).
= [Individual Defect detection.

Humphrey inspection process has following demerits.

» Large meeting for defect collection.
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» Rigorous and require large effort.

= Domain experts are not involved.

= QOriginal cause of the defects cannot be found out.

" Availability of the reviewers for the meeting is a problem.

» Every reviewer has to be present in the meeting even if he/she has no conflict.

2.4.6. N-FOLD INSPECTION PROCESS

N-fold inspection process was presented by Martin and Tsai in 1990 (Martin & Tsai,
1990). This process is used to review the requirement document for mission critical
software. Single large review team is replicated to small N sub-teams. Each N sub-team
reviews the same requirement document in parallel. Basic concept of this process is that
two or more teams caﬁ detect more defects than a single review team. There is a single
moderator who manages N sub-teams co-ordination. Each sub-team independently and
individually detects the defects in artifact. Moderator then collects the defects from all
sub-teams and finds the unique defect list. This process involves large human resource so

it is an expensive process.

2.4.6,1. Phases of N-Fold Inspection Process

N-Fold Inspection has following phases
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[ Planning ]_l
[ Overview H
L 1..N Parallel Inspection ]1
[ Collation h

[ Rework ]“l
r Follow-up ]

Figure 2.7. Phases of N-fold Inspection Process

Planning

This phase consists of planning for inspection process and selection of team

members.

Overview

In this phase a little meeting held between the members. Document to be

reviewed is presented to reviewers and is distributed to the reviewers.

1...N Parallel Inspection

In this phase the N sub-teams independently, individually and in parallel review
the document. Reviewers individually check the artifact for defects. All sub-teams

hold their inspection meetings but there is a single moderator for all team.
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s Collation

In this phase the moderator collects the defects details from N sub-teams and

checks for the consistency and uniqueness of defects.

= Rework

Once the moderator logged the unique defects, he/she sends the defects report to
the author for necessary rework. Author again read the document and made

necessary changes.

=  Follow-up

Moderator at this phase verifies the correctness and completeness of necessary

changes.

2.4.6.2. Team Roles of N-Fold Inspection Process

Following roles are involved in the process.

=  Moderator

Moderator is responsible for making a plan, review team selection, distribution of
material to reviewers, collection of defects finding unique defect list and sending

defect detail report to author.

*  Author

Author performs the necessary rework based on defect detection by N sub-teams.
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= Reviewer

Reviewers review the document and find defects. They work in 1...N independent

teams.

TEAM ROLE
PHASES Moderator | Author Reviewer

Planning -

Overview L~ - L
1..N parallel Inspection L~
Collation L~

Rework L

Follow up L

2.4.6.3. Merits and Demerits of N-Fold Inspection Process

Merits of N-Fold inspection are as follows.
» High defect detection rate, as large number of reviewers read the same document.
= Minimum possibility that defects are left behind as multiple eyes sees the same
artifact.
»  Good quality review.

Demerits of N-Fold inspection are as follows.

» Multiple small meetings increase cost and decreases effectiveness (Porter &
Johnson, 1997).

= Very costly as requires large human resource (Martin & Tsai, 1990).
= Co-ordination difficulties.
s Overlapping of Defect.

» Large effort is required for removing the overlapped defects.
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= Moderator’s workload increases as he/she has to co-ordinate 1-N teams.

» Defect detection is done in the meeting, it doesn’t involve individual defect
detection.

* Reviewers don’t have discussion with the author about the defects.

» Domain experts are not involved.

» Original cause of the defects cannot be found.

*  Auvailability of the reviewers for the meeting is a problem

24.7. PHASED INSPECTION PROCESS

Phased Inspection Process was presented by Knight and Myers in 1993. It is based on the
combination of Active design reviews process and N-fold inspection process but this
process is most rigorous than N-fold and Active design reviews process. Phased
inspection process is a series of small individual inspection phases. Each phase fulfills its

desirable property to progress to the next phase. Reviewer also use checklist in this
process (Kinght & Myers, 1993)

2.4.7.1. Phases of Phased Inspection Process

Phased inspection process has the following phases.
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Examination

Inspection
Reviewer P ]

[ Inspection
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[ Overview J

Figure 2.8. Phases of Phased Inspection Process

= Overview

In this phase the material is presented to the reviewers. In case of the single
reviewer the material is given to that single reviewer for inspection while in multi

reviewers case the next phase is examination.

» Examination

This phase occurs during the multi-inspector situation. In this phase the material

to be reviewed is distributed to all the reviewers.

» [Inspection

During this phase the reviewers individually checks for the correctness and

completeness of the artifact. In case of single reviewer identified defects are given
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to author without occurring reconciliation phase while in case of multi reviewers

the inspection phase is followed by reconciliation phase.

s  Reconciliation

This phase occurs during the multi-inspector situation. In this phase meeting is

held between the team members to find consistent and unique defects.

» Rework

Author receives the defects details and again read the document and made

necessary changes.

*  Follow-up

Author verifies the fixation of defects.

2.4.7.2. Team Roles of Phased Inspection Process
In this process team roles are not identified unlike other processes. According to defined
task in phased inspection it seems that two roles are involved in this process i.e. author

and reviewer.

= Author

Author presents and distributes the artifact to the reviewers. Other task of the

author is to perform the rework.
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=  Reviewer

Reviewers review the artifact and find defects. Reviewers can be single or

multiple.

TEAM ROLES
PHASES
Author Reviewer
Overview L L
Examination L L~
Inspection L~
Reconciliation L L
Rework L
Follow-up L~

2.4.7.3. Merits and Demerits of Phased Inspection Process

Merits of Phased inspection process are as follows:

* Focus on quality attributes of software such as reusability, maintainability etc.

»  Individual defect detection.

Demerits of Phased inspection process are as follows:
" Defect collection takes place in meeting.
* Require multiple sittings which is costly and ineffective (Porter & Johnson,
1997).
= Cause the projeet delay.
* Duty distribution problem as roles are not explicitly defined.
» Reviewers’ availability for the meetings is a problem.

= Domain experts are not involved.
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*  QOriginal cause of the defects cannot be found.

2.4.8. GILB AND GRAHAM INSPECTION PROCESS

The Gilb and Graham inspection was introduced by Gilb and Graham in 1993. This is an
explicate version of Fagan’s review process. The Gilb and Graham (1993) have enhanced
the Fagan’s review prdcess by introducing other phases called entry and brainstorming,
Entry phase starts the process by checking the status of the artifact that whether it is ready
for review. Brainstorming phase comes after the meeting phase. Main purpose of this
phase is to find the root cause of defects detected in meeting. Gilb and Graham inspection
process not only find the defects but also focuses on the root cause of the defects to take
the preventive measures. This can be very helpful to enhance and improve the

development process for future projects.

2.4.8.1. Phases of Gilb and Graham Inspection Process

The phases of the Gilb and Graham inspection process are:

52



Effective Hybrid Review Process

Entry

[ Kick off Meeting ]

Checking

Brainstormin

B

Edit

Follow-up

Figure 2.9. Phases of Gilb and Graham Inspection Process

Entry

This phase is basically for checking the status of the artifact which is to be

reviewed. Artifact is checked that whether it is ready for review or not.

Planning

This phase consists of the planning for inspection process, selection of members

etc,

33



Effective Hybrid Review Process

Kick off Meeting

This phase is like the overview phase of the Fagan’s review process. Small
meeting is held between the members. They get the overview of the artifact which
is to be reviewed. Review material is also distributed in this phase.

Checking

In this phase the reviewers individually checks the artifact for defects. This phase
is like a preparation phase of Fagan’s review process but added another objective
that is defect detection.

Logging

In the Logging phase all the members meet and the meeting time is 2 hours.
Leader assigns the role of the scribe to one of the checker. Scribe records the
defects detected during the checking phase by the reviewers individually.
Checkers at this phase are not supposed to perform discussion, as it kills the time

of team members and diverts attention from actual purpose.

Brainstorming

During this phase the members find the root cause of the identified defects for the
purpose of the improvement of the process and to avoid them in future. This

meeting should not be more than 30 minutes.

Edit

This phase is like the rework phase in the previous processes. In this phase the
author gets the detailed documented defects and issues to correct the defects and

settle the issues. The author do the defect fixation.
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Follow-up

Leader at this phase makes sure that defects are corrected by the author.

Exit

In this phase the artifact is finally approved. Leader checks the exit criteria and if

the criterion is met he/she exits the inspection process.

2.48.2. Team Roles of Gilb and Graham Inspection Process

Following roles are involved in the process.

Leader

Leader is responsible for the selection of team, preparation of inspection plan,
team leading, assurance of the artifact correctness and monitoring of edit, follow-

up and exit phases.

Author

Author not only attends the meeting but also performs a review as a checker.

He/She also receives the details of defects to perform necessary changes.

Checker

Checker checks the artifact for the issues and defects.
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=  Scribe

Scribe is not a separate entity. He/She is selected by the team leader from the
team of checker only within the meeting. The job of the scribe is to log all the
defects detected by the checkers.

TEAM ROLES
PHASES
Leader | Author | Checker Scribe

Entry L~

Planning L Scribe is not a separate
Kick off meeting 1L~ L L~ | entity during the logging
Checking L - L~ | phase one of the checker
Logging L~ W L~ | made a scribe by the team
Brainstorming L [ L~ | leader to log the defects
Edit L the defects found during
Follow up L meeting

Exit L~

2.4.8.2. Merits and Demerits of Gilb and Graham Inspection Process

Merits of Gilb and Graham inspection process are stated below.
* Brainstorming meeting at the end can be useful for prevention of defects and
further improvements.
» Individual checking of defects.

Demerits of Gilb and Graham Inspection Process are stated below.

= Rigorous process (Aurum et al., 2001).

= All reviewers have to meet at same time and same location.
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» Follows strictly structured meeting based process (Mishra & Mishra, 2007),
(IEEE Std. 1997).

* The reviewers’ availability for the meeting is a problem.

= Domain experts are not involved.

» Interpersonal communication increases.

= Defect Collection takes place in well disciplined meeting.

2.4.9. VOTTA’S INSPECTION PROCESS

Votta was the first critic of review meeting. In 1993 he conducted experiments to
differentiate between effectiveness of meeting-based and meeting-less review processes.
The experiments were performed with two groups. Groupl perform review in which the
members meet in a meeting to find the defects while Group2 follow review process in
which the members individually detect the defects during preparation phase and collect
them in meeting. Votta analyzed from the experiments that the group which followed
meeting-less procedure was effective in finding defects than the group who followed

meeting based process (Votta, 1993).

2.4.9.1. Votta’s View Point with respect to Meeting

Well disciplined meetings can delay the project. It only consumes extra time and
resources. Normally the moderator or the person who is talkative and dominant by nature
dominates the meeting. Meeting can waste time of technical persons because at a time
only two people can communicate in a meeting. According to Votta the review process

meeting can be important and successful in removing false positives.
2.49.2, Votta’s Suggestions with respect to Meeting

Votta argued that meetings are resource consuming but they are important with respect to

finding false positive defects. He argued that it is not worth to remove meeting as a whole
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but some aspects of meeting should be removed which are really time consuming and

effects the individual skills. Votta suggested three types of meetings.

»  Managed Meetings

These are well organized meetings with clear agenda, objectives and well defined
roles. Moderator should lead the meeting and is responsible for all its

management.

*  Deposition

These are the meetings in which only three roles are involved i.e. author,
moderator and reviewers. In this meeting the reviewers’ findings and comments

are collected. Author and moderator have the responsibility of collection.
*  Correspondence
It includes interaction through different types of communication channels i.e.

through paper, mail etc.

2.4.9.3. Phases of Votta’s Inspection Process

Votta’s inspection process has the following phases.
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[ Overview ’

4

[ Preparation ’

A

Collection
. Managed Meeting
. Deposition
. Correspondence

h

[ Rework ’

A

r Follow-up J

Figure 2.10. Phases of Votta's Inspection Process

Overview

In this phase the selection of the team members and the distribution of the artifact

to the selected team members are done.

Preparation

Reviewers perform individual defect detection in the preparation phase.

Collection
In the collection phase the team members remove the false positive defects and
find the unique defect list. Three ways are suggested by Votta’s for the coliection

of defects i.e. managed meetings, depositions and correspondence.
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= Rework
In the rework phase author performs the necessary changes on the basis of the

identified defects.

*  Follow-up
In the follow-up phase the moderator is responsible for the verification of changes

made by the author in the case of managed meeting and deposition.

2.49.4. Team Roles of Votta’s Inspection Process

Team roles of Votta’s inspection process are:

= Author

Author prepares the artifact and performs necessary changes based on the
identified defects.

s Moderator

The responsibility of the moderator is the organization of the review process i.e.
selection of reviewers, creation of detailed defect report and management of

meeting.

= Reviewer

Reviewers review the artifact to find the defects.
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TEAM ROLES
PHASES
Author Moderator Reviewer

Overview L L
Preparation Le L L
Collection

-Managed L~ V L~

-Deposition L~ L~ L~

~Correspondence L~ -
Rework [
Follow-up L

2.4.9.5. Merits and Demerits of Votta’s Inspection Process

Merits of Votta’s inspection process are as follows.

» Individual defect checking.

Resolved reviewers’ availability problem in case of interaction through papers or
mail.

Reviewers have more focus on the artifact to be reviewed.

Demerits of Votta’s Inspection process are as follows.

Verification procedures are lacking in case of correspondance.
Large team size (Mishra & Mishra, 2007).

Does not involve domain experts.

* Root cause analysis procedures are lacking,

2.4.10. FORMAL TECHNICAL ASYNCHRONOUS REVIEW METHOD

(FTARM)

Formal technical review method was suggested by Johnson (Johnson, 1994). He has

modified the existing Fagan’s review process by removing large review meetings. This is
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computer based review process in which reviewers are not required to attend face to face
meetings unless all the problems are solved. Meeting at the end of the process can be held
if there are some issues which could only be resolved by face to face communication.
Reviewers get the artifact to be reviewed online and they individually detect the defects

and sends there comments online. All the reviewers can see others comments.

2.4.10.1. Phases of Formal Technical Asynchronous Review Method

Formal technical asynchronous review method has seven well defined phases.

="

Orientation

( Private Review

EPublic Revit:wj_l
t:onsolidation

[ Group Review

[ Conclusion j

Figure 2.11. Phases of Formal Technical Asynchronous Review Method

=  Setup

Formal technical review asynchronous method starts with this phase. In it team
selection, preparation of artifact takes place. Artifact to be reviewed is

transformed into hyper text form.
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Orientation

Orientation phase is like overview phase of Fagan’s review process but it also
involves preparation of artifact for understanding. All the reviewers get the
artifact to be reviewed. The rigidness of overview phase depends upon the type of
artifact under review. The interaction takes place through e-mail as well as face to

face meeting if required depending upon the artifact under review.

Private Review

In this phase the reviewers individually reviews the artifact and adds their
identified issues and comments on the document. The whole team can view each

others comments but issues don’t have public access at this phase.

Public Review

In this phase all review team members can have public access to issues and
defects identified by all the reviewers. Asynchronous voting takes place for
defects. Reviewer can have three level voting criterion on the basis of which they

can vote. The levels are confirm, disconfirm or neutral.

Consolidation

In the consolidqtion phase the moderator summarizes the results and reports to the
author. The details of issue like resolved, unresolved or degree of agreement are
mentioned in that report. Result report created by moderator is more
comprehensive as compared to other traditional review processes. Moderator can

stop the review process if there are no unresolved defects and issues.
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»  Group Review

If there are issues which are neither resolved in private review nor in public
review then the group of reviewers review the artifact in a face to face meeting
which is held between reviewers. In group meeting the moderator describe the
unresolved issues only. After group discussions the reviewers may vote for them

or the moderator himself take decisions.

s Conclusion

The final phase is a conclusion in which the moderator produces final review

report.

2.4.10.2, Team Roles of Formal Technical Asynchronous Review Method

The team roles of Formal technical asynchronous review method are as follows.

"  Moderator

Moderator plans the review process, selects the team members and produce

summary report at the end.

*  Producer

Producer prepares the artifact for review and performs rework.

= Reviewer

Reviewers individually review the artifact and find defects and add the comments
directly to the given artifact. They also vote for comments as confirm, disconfirm

or neutral.
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| ROLES
PHASES
Moderator Producer Reviewer

Setup L L~

Orientation L L -
Private Review L~ L -
Public Review L L L
Consolidation L~ L L~
Group Review L L L~
Conclusion L~

2.4.10.3. Merits and Demerits of Formal Technical Asynchronous Review Method
Merits of Formal technical asynchronous review method are summarized below:

* Not strictly meeting based (Johnson, 1994).

* Individual defect detection (Johnson & Tjahjono, 1998).

= Less interpersonal problem (Johnson, 1994).

* No moderator domination.

* No problem due to insufficient preparation of team members.
* Issues are also resolved as detected.

»  Computer based so there are no record keeping problems.

* No incorrect review rate problem.

Demerits of Formal technical asynchronous review method are summarized below:
* No procedures for roots cause analysis for the defects.
* Coordination problem.

* Voting is performed for the unresolved issues.
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24.11. ACTIVE REVIEW FOR INTERMEDIATE DESIGN (ARID)

Active review for intermediate design (ARID) was proposed by Clements in 2000
(Clements, 2000). This review process was modified form of Active design review
process. The Active review for intermediate design is a review process used to review
the design when it is developed and before its release. The main focus of the process is to
examine that whether the design is well reviewed for the use of developer or not. Active
review for intermediate design is scenario based review process which involves all
stakeholders for review. Active review for intermediate design is an important review

process for successful use of design.

2.4.11.1, Phases of Active Review for Intermediate Design

The Active review for intermediate design review process has the following phases.

[ Pre-Meeting I
[Rcview Meeting '
y
[ Rework l
y
CFollow-up J

Figure 2.12. Phases of Active Review for Intermediate Design

*  Pre-Meeting

In this phase the reviewers are identified. Design presentation and seed scenarios

are prepared. The preparations are done for the meeting.
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Review Meeting

Active review for intermediate design method is presented to all the participants.
The design is also presented to the participants. Brainstorming is done and the
scenarios are prioritized. Then all the reviewers perform the review. Conclusions

are described to all the participants.

Rework

The lead desidner will do the defect fixation.

Follow-up

In follow-up phase the verification by the lead designer is done, it is checked

whether the required changes have been made or not.

2.4.11.2. Team Roles of Active Review for Intermediate Design

The Active review for intermediate design has the following team roles defined in the

process.

Lead Designer

The responsibility of lead designer is to present the artifact during the review
meeting. He/she is basically the spokes person. Lead designer receives the results

of the review process.

Facilitator

Facilitator helps the lead designer to prepare for and to run the review meeting.
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= Reviewer

Reviewers are the software engineers who will use that design and they detect the

defects from the design.

= Scribe

Responsibility of the scribe is to get the inputs from the reviewers and the results

of the meeting and then document them.

“TEAM ROLES

PHASES Lead Designer | Facilitator | Reviewers | Scribe
Pre-Meeting L~ L
Review Meeting L - - L~
Rework L~
Follow-up L~

2.4.11.3. Merits and Demerits of Active Review for Intermediate Design

Merits of Active review for intermediate design are summarized below:
* Consider domain experts (Clements, 2000).
» Early identification of the places where the design is not suitable.

» Open communication.

Demerits of Active review for intermediate design are summarized below:

= Used for design artifacts only.
* Group based defect detection.
* Incorrect review rate (Johnson, 1994), -

= Rigorous and labor Intensive Process.
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* All reviewers have to meet at same time and same location.
* Follows strictly structured meeting based process.

* Delay in the product occurs.

* Voting of the scenarios takes place.

= Detect fewer faults left portions of the design artifact.

* No way for finding root cause of the detected defects.

= Availability of the reviewers for the meeting is a problem.

24.12. REENGINEERED INSPECTION PROCESS

Reengineered inspection process was suggested by Sauer et al. (2000). Main objective of
this process is to reduce the cost and time resources. This process is modified form of
Fagan’s review process. This process has eliminated preparation and meeting phase and

introduced the other three phases named as discovery, collection, and discrimination.

2.4.12.1. Phases of Reengineered Inspection Process

Reengineered inspection process has the following phases.
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Figure 2.13. Phases of Reengineered Inspection Process

Planning

This phase consists of planning for inspection, team member selection and role

assignment etc.

Overview

In the overview phase all the members get overview of the artifact which is to be

reviewed. The artifact is also distributed to them in this phase.

Discovery

This phase is like preparation phase. The purpose of this phase is not only the
individual understanding of the artifacts but also to find the defects individually
from the artifact. '
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= Collection

In this phase the defects which are identified by individual reviewers during the
discovery phase are collected. A single person can perform the collection process

it may be author or moderator.

*  Discrimination

Basic purpose of this phase is to find the unique defect list. This is the meeting
phase in which a meeting is held. It is not compulsory for all reviewers to attend
the meeting. The meeting can be held between single reviewer and an author. This
can be very helpful in a situation where reviewers’ time availability matters. The
discrimination phase is optional and can be passed over to reduce cost, save time
and reduce interpersonal communication. In this case all the defects which are

collected submitted directly to author for necessary changes.

s Rework

Author receives the defect list and performs rework to fix the identified defects.

*  Follow-up |

Moderator at this phase verifies that author has made the required changes.

2.4.12.2. Team Roles of Reengineered Inspection Process

The team roles of the Reengineered inspection process are:
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= Moderator

Moderator is involved in planning and overview phase to perform management
related work like inspection planning, selection of reviewers. He/She also

monitors the follow-up phase and may involve in finding unique defect list.

= Author

Author performs rework and may involve in finding unique defect list.

=  Reviewer

Reviewers review the artifact individually to understand and find the defects.

They can attend meeting to discus detected defects.

TEAM ROLES
PHASES

Moderator Author Reviewer
Planning L~ L
Overview L L~ L~
Discovery L

Moderator or reviewer at a time
Collection

collect the defects

L L Some of the reviewers
Discrimination are involved and some
are not.

Rework L
Follow up L
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2.4.12.3. Merits and Demerits of Reengineered Inspection Process

Merits of Reengineered inspection process are stated below:
= [Individual defect detection.
» Improve quality by detecting defects early in the development.

» Resolved incorrect review rate problem by individual defect detection.

Demerits of Reengineered inspection process are stated below:
= Availability of the reviewers for the meeting is a problem.
= Multiple meetings are costly.
» [f the discrimination meeting is skipped then the author work load increases to

remove the false positive defects.

2.4.13. WEIGERS INSPECTION PROCESS

Weigers inspection processes was given by Weigers in 2001 (Weigers, 2001). It is based
on the conception of Fagan’s review process and Gilb and Graham inspection process.
All phases are identical to Fagan’s review process except planning and casual analysis,
which are based on the conception of Gilb and Graham inspection process. The overview

phase is optional in this review process.

2.4.13.1. Phases of Weigers Inspection Process

The phases of the Weigers inspection process are:
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[ Planning H
r Overview ]_l
[ Preparation ]_l
[ Meeting ]_1
1 Rework ]1

[ Follow-up

[ Casual Analysis J

Figure 2.14. Phases of Weigers Inspection Process

Planning

This phase consists of the activities such as inspection planning, description of

inspection goal as well as the team member selection.

Overview

This phase is optional. During this phase an introductory small meeting held
between the team members. All team members have to attend the meeting.
Overview of the artifact (specification, design, code etc.) which is to be reviewed

is given to all the members and the artifact is also distributed to them.
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= Preparation

Basic purpose of this phase is to understand the artifact given for review. Each
review member individually gives thorough reading to the artifact. Reviewers

understand the artifact and get prepared for the review session.

= Meeting

All the reviewers must have to attend the meeting. Reader presents the artifact

(Req. design, code etc.). Reviewers find out defects and give their comments.

» Rework

In this phase the defects identified by reviewers are addressed by author.

*  Follow-up

In this phase the author and moderator verifies the defect fixation.

= Casual Analysis

This phase is like brainstorming phase of Gilb and Graham inspection process.
The objective of this phase is to avoid defects occurring again by finding the root

causes of the defects.

2.4.13.2. Team Roles of Weigers Inspection Process

Team roles in Weigers inspection process are:
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Moderator

Responsibility of the moderator is the planning of the inspection process, team
selection, inspection meeting management, distribution of artifacts and to monitor

the rework and follow up phases of the process.

Author

Author is basically the producer of the artifact (Aurum et al., 2001). He/She
answers the questions which are asked by the reviewers concerning the artifact
under review. He/She receives the defect report from the moderator to perform

necessary changes.

Reader

Reader reads the artifact under review line by line and paraphrases it.

Reviewer

Reviewers review the artifact and identify the defects in the meeting and give

their comments.

TEAM ROLES

PHASES Moderator Author Reader Reviewer
Planning L L
Overview L~ L L L~
Preparation L L~ L L~
Meeting L L~ - -
Rework L~
Follow-up L L
Casual Analysis L~ - - L~
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2.4.13.3. Merits and Demerits of Weigers Inspection Process

Merits of Weigers inspection process are summarized below:

Improve quality by preventing defects.
Effective Verification Process.
Good for promoting and enhancing team work.

Provide good platform for employees training related to standards.

Demerits of Weigers inspection process are summarized below:

24.14,

Rigorous and labor intensive process.

All reviewers have to meet at same time and same location.
Follows strictly structured meeting based process.

Process is dominated by moderator,

Insufficient preparation problem.

Incorrect review rate problem due to group based defects detection.
Interpersonal problems/personality conflicts and ego involvement.
Domain experts are not involved.

Availability of the reviewers for the meeting is a problem.

Less focused.

STRUCTURED REVIEW PROCESS

Structured review process was proposed by Laura in 2001, This review process is based

on two hypothesis i.e. review process face problems due to their simplicity, complexity,

rigidity, time requirement and individuals involved in existing review process can create

complexity (Laura, 2001). This process is checklist based and it consists of very small

teamn of three members i.e. one author and two reviewers. Purpose of this review process

is only to detect the defects, it doesn’t provide the solutions to reduce the number of

detected defects .Roles are not explicitly specified in the process. The process is formal

but members can communicate informally.
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2.4.14.1, Phases of Structured Review Process

The Structured review process has the following phases.

[ Form Adoption J_l
[ Review

h
r Rework J’l
f Follow-up ]

Figure 2.15. Phases of Structured Review Process

* Form Adoption

This phase involves the collection of question based checklists to trigger the

reviewers mind.

= Review

In this phase the review meeting is held for the purpose of finding defects.

= Rework

In this phase the author performs the changes to remove the defects which are

identified in review meeting.

*  Follow-up

In this phase the verification takes place that all defects have been resolved.
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2.4.14.2. Team Roles of Structured Review Process

Team roles of structured review process are as defined below.

=  Author

Author is responsible to create and distribute the checklists. He has to perform the

rework.

=  Reviewer

Reviewers are responsible to review the artifact based on the given checklists to

find the defects.

‘TEAM ROLES

PHASES :
Author Reviewer
Form Adoption L L
Review L L~
Rework Lo
Follow-up (Vg

2.4.14.3. Merits and Demerits of Structured Review Process

Merits of Structure review process are stated below:

= Less costly (Laura, 2001).

»  Simple process.

" Applicable to all the artifacts throughout the development cycle.

Demerits of Structure review process are stated below:

* Very informal role specification.

79



Effective Hybrid Review Process

= Group based defect detection.

= All reviewers have to meet at same time and same location.
* Domain experts are not involved.

= No way to analyze the root cause of detected defects.

s Availability of the reviewers for the meeting is a problem.

= Less focused.

24.15. LIGHT WEIGHT POSTMORTEM REVIEW PROCESS

Dingsoyr et al. (2001) proposed Light weight postmortem review process. This review
process is applicable for collecting the experiences of the finished projects or when a
phase is completed (Dingsoyr et al 2002). It involves three to ten participants in the
review meeting. This review process defines the new views of the known issues and also

identifies the unknown issues.

2.4.15.1. Phases of Light Weight Postmortem Review Process

The Light weight postmortem review process has the following phases.

Figure 2.16. Phases of Light Weight Postmortem Review Process
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* Brainstorming
In the brainstorming phase all the participants are given the post-it notes and have
to write one topic in few minutes about the issue which they find more important.
Then each participant has to attach one of his note on the board and have to

explain that why this issue is special.

*  Structuring

In the structuring phase the groups of the related post-it notes are formed and
these groups are given some names. These groups are prioritized and the most

prioritized topics are analyzed first.

= Analysis

In the analysis phase Fish bone or Ishikawa diagram is used to find the cause of
the important issues.

* Reporting

In the reporting phase the results of the meeting are documented.

2.4.15.2. Team Roles of Light Weight Postmortem Review Process

The Light weight postmortem review process has the following team roles. The roles of

the moderator and the secretary can rotate.
*» Moderator

Moderator is responsible to decide and announce the date of the meeting. He/She

is also responsible to manage the discussions.
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Secretary

Secretary is responsible to document the results of the meeting. He/She can also

use any equipment for this purpose if possible.

Project Participants

Project participants share their experiences to improve the future projects.

PHASES
Moderator Secretary Project Participants
Brainstorming L~ L~
Structuring L~ L
Analysis L~ L~
Reporting L~

2.4.15.3. Merits and Demerits of Light Weight Postmortem Review Process

Merits of Light weight postmortem review process are summarized below:

This process is very much helpful to learn from the own experiences of the
company.

The preventive measures could be taken based on the captured information from
the old experiences to get the greater benefits.

Helpful to improve the quality of the products (Aurum et al., 2001)

It is efficient, short and simple review process.

This process is very important and useful to establish the knowledge base.

Find the root cause analysis of the defects.

Demerits of Light weight postmortem review process are summarized below:

It is an informal process.
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a  Reviewers’ time availability problem for meeting.

2.416. VALUE BASE REVIEW PROCESS

Boehm and Lee (2005) have proposed Value base review process. This process is based
on the priority and criticality of the artifact. Basis of this review process is the hypothesis
that the focused reviews are better than unfocused reviews. Basic idea is that less cost is
required if the review activities are focused on the artifact with higher priority and higher
criticality at each higher priority level. According to Boehm and Lee low priority and low

criticality artifacts are optional to review,

In the Value base review process the stakeholders of the project together select the
artifact which is to be reviewed based on the priority of artifact. The priority of artifact is
defined by all stakeholders mutually. Authors have defined three levels of priority i.e.
high (H), medium (M), low (L). The artifacts with higher priority will be reviewed first.
Authors have also defined the three criticality levels i.e. high (H), medium (M) and low
(L). The high critical artifacts at each priority level reviewed first and the review of the
other artifacts is based on time availability of the reviewers. Boehm and Lee have also
given the effectiveness metric to select the artifact for review. Optionality of the artifact

to be reviewed is dependent on that metric.
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Effectiveness Metric = Y. (Artifact Priority AP) * (Issues Criticality IC)

Issues
AP
H M L
IC
H 9 6 3
A
M 6 4
L 3
/
B

- Generally considered optional to review

Figure 2.17. Review Effectiveness Metric; Issues Metric and Optionally Guidelines

2.4.16.1. Phases of Value Base Review Process

The review process does not have the explicitly defined phases it only provides the way

to select the artifact for review to complete the review within time frame.
2.4.16.2. Team Roles of Value Base Review Process

Like phases team roles are also not defined but Boehm and Lee has suggested including

all the stake holders in the review process for reviewing the artifact.
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2.4.16.3. Maerits and Demerits of Value Base Review Process

The main advantage of this review process is that it is cost effective. The main problem
associated with the process is that it focuses on priority of the artifact as compared to
criticality. The effective metric given above shows that the artifact marked as A has
weighted sum of 2 having low (L) priority level and medium (M) criticality level is
optional to review while artifact marked as B has weighted sum of 3 having high (H)
priority level and Low (L) criticality level is considered to review first. This shows that
the Value base review process is mainly focuses on the priority of the artifact, if the
artifact is of higher priority it is considered to be reviewed ignoring the criticality of
artifact. The criticality is that of equal importance to the priority because if here are two
artifact having low and medium criticality. The artifact with medium criticality should be

reviewed first but this is not the case in Value base review process.

24.17. OVER-THE-SHOULDER REVIEW PROCESS

Over-The-Shoulder review process is simple and informal review process. It is used to
review the code. Reviewers perform review at the author‘s computer. Author starts the
process by presenting code on his computer. Reviewer while reviewing the code if sees
something missing he/she tell to the author. Author then performs on the spot changes in
the code if the changes are minor. If the changes are major and reviewer does not have to
involve, the author perform changes offline. This review process can work over the large
distance but this can be problematic because of meeting time management and

communication through telephone (Cohen, 2006).

2.4.17.1. Phases of Over-The-Shoulder Review Process

Phases of this process are:
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Figure 2.18. Phases of Over-The-Shoulder Review Process

* Preparation

In preparation phase the author selects reviewers to review the code and sets the

time of meeting with the reviewers.
=  Meeting
In the meeting phase the author presents the code to the reviewers. Reviewers

while reviewing can ask questions from author and note down the defects.

*  Complete

In the complete phase the code is checked for version control.

* Rework

In this phase developer fixes the identified defects with the help of the reviewers.

2.4.17.2. Team Roles of Over-The-Shoulder Review Process

Team roles of Over-The-Shoulder review process are:
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Author

Author performs the preparation for the review. Selects the reviewers and
schedules the time and location with them. Present the code to reviewers in the

meeting,

Reviewer

Reviewers can be one or many. They review the code on the author’s computer

and note down the defects and help the author in on the spot fixation of the
defects

PHASES
Author Reviewer
Preparation L~
Meeting L L
Complete L
Rework L L~

2.4.17.3. Merits and Demerits of Over-The-Shoulder Review Process

Merits of Over-The-Shoulder review process are:

Execution is simple.

No training required (Cohen, 2006).

Implementation is easy and fast to complete.

This review can also work on long distances using phone and desktop sharing.

Provide good platform for learning through people interaction.
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Demerits of Over-The-Shoulder review process are as follows:
= No way for the verification that the defects are fixed (Cohen, 2006).
» Files to review can easily be skipped and missed. |
* No method for process improvement and measurement.
» Less time available for reviewers to review because the author is controlling the
speed of the review, therefore the reviewer does not get a chance to do the good

job.

2.4.18. EMAIL PASS-AROUND REVIEW PROCESS

Email pass-around review process is also an informal review process for code review.
Email pass-around review process is light weight code review process (Cohen, 2006). In
this process the author send the files through email to the reviewers. Reviewers collect
the files from mail and review them. After reviewing the files they discus it with author

again through e-mail and suggest changes after asking questions and discussions with

author.

2.4.18.1. Phases of Email Pass-Around Review Process

Phases involved in Email pass-around review process are:

Figure 2.19. Phases of Email Pass-Around Review Process
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Preparation

In preparation phase the author selects the reviewers, prepares the code which is

to be reviewed and send it to the selected reviewers.

Meeting

In this phase the reviewers individually review the code and identify defects and
problematic areas. They ask questions from author and perform discussions with

them until the defects are resolved or ignored.

Complete

In this phase the author checks the changes in the version control.

Rework

In this phase author performs the changes to correct the code.

2.4.18.2. Team Roles of Email Pass-Around Review Process

Team roles of Over-The-Shoulder review process are as follows.

Author

Author performs the preparation of artifact and corrects the identified defects. To

answer the questions of the reviewers is also the responsibility of the author,

Reviewer

Reviewers individually review the code and perform discussions with author and

suggest the changes.
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TEAM ROLES

PHASES
Author Reviewer
Preparation L~
Meeting L~
Complete L
Rework L

2.4.18.3. Merits and Demerits of Email Pass-Around Review Process

Merits of Email pass-around review process are stated below:
= Involve the remote reviewers.

* Involve many reviewers without interruption to other reviewers.

Demerits of Email pass-around review process are stated below:
= No verification procedure of defect fixation. (Cohen, 2006)
» The author can not know that whether the reviewers have checked the mail or
they have deleted it without checking.
* No documentation and record keeping procedure for future projects.

* Process improvement procedures are lacking.

2.4.19. PAIR PROGRAMMING REVIEW PROCESS

Pair programming review process is basically a development process with incorporated
continuous code review. In this process two people work at a single station (Cohen,
2006). One of them is writing the code and the other one review it continuously. If the

reviewer identifies any defect the developer will make the change at the spot.
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< Overview

In this phase the leader gives overview of the document and distributes it to

the review participants for advance preparation.

L)

<+ Preparation

In this state the participants read the document for general understanding.

% Meeting

The members meet at this phase to collectively find defects and issues in the

document

% Rework

Author perform rework at this phase based on identified defects

Authorization

In the authorization phase the artifact is reviewed and authorized by the
operational manager. After that the artifact is changed only when change request

comes. The sub-phase called follow-up comes under authorization phase.
< Follow-up

In the follow-up phase operational manage verifies that the changes have been

made by the author. Then he/she authorize the document.
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2.4.20.2, Team Roles of Light Weight Review Process

Light weight review process has defined three types of reviews for the same artifact.
Roles are well defined only in the second type of review i.e. final review which brings the
artifact to the concept phase, the roles in this review are producer, consumer, independent
reviewer and context guardian. Operational manager is involved in authorize phase while
many participants are involved in first review i.e. consultation and review. In the first

type of review the roles are not specified. The description of roles is given below.

»  Producer

Producer organizes the artifact which is to be reviewed.

s Consumer

Consumer reviews the document along with the reviewers. He/She use what is

described in the artifact.

= Context Guardian

Context Guardian is basically the architect who is responsible for the overall

design.

* Independent Reviewer

Independent reviewers are not involved in the project directly they only detect the

blind spots.

=  Operational Manager

The responsibility of the operational manager is to verify that the changes have

been made.
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TEAM ROLES

PHASES Context | Independent | Operational
Producer | Consumer . .
Guardian reviewer Manager

Overview L L~ L~ L~ L~
Preparation L L L~
Meeting L - L~ - L
Rework L
Follow-up L~

2.4.20.3. Merits and Demerits of Light Weight Review Process

Merits of Light weight review process are stated below:

»  Multiple reviews verify the quality of document (Muller, 2007).

Demerits of Light Weight Review Process are stated below:
» Final review is group based.
» Reviewers’ time availability problems.
»  Schedule and location conflicts.
= Informal not good for critical projects.

* Draft phase review consumes lots of time.

2.4.21. SIMPLIFIED SOFTWARE REVIEW PROCESS

D. Mishra and A. Mishra (2007) proposed Simplified software review Process. They
suggested that defect detection process should take place in preparation phase or
individual checking phase but there should be a small meeting for discussion purpose
only to find original defect. Author emphasizes on the small meeting that should be heid

at the end of the Simplified software review process on the basis.
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2.4.21.1. Phases of Simplified Software Review Process

The Simplified software review process has following phases.

f Setup J_l
LOrientation H
| L Private Review }L
[ Control Re\fie\'g_l
LGroup Meeting ]1
[ Reworkr ]1

[ Follow-up ]1
( Exit J

Figure 2.21. Phases of Simplified Software Review Process

=  Setup

Setup phase of Simplified software review process is like the entry phase of Gilb
and Graham inspection process. In this phase the artifact is checked for the entry
criterion and the leader select the members of the review process and prepare the
review plan. Artifact to be reviewed is loaded on the web based tool and every

participant is informed about the artifact.
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Orientation

This phase is just like the overview phase of the Two-person inspection process.
In this phase all the participants individually review the artifact.

Private Review

In this phase the reviewers individually prepare the artifact, find the issues and
inform the author by entering the comments on the web based tool. Reviewers
take the help of the checklists. There are different types of checklists for different
types of artifacts. After writing the comments the reviewers send the mail so that

author could know that the reviews have been completed.

Control Review

In the control review phase the author checks his/her mail and read comments of
all the reviewers about the artifact which is under review. He/She puts his/her
opinion about the submitted comments. The opinion submitted by author has three

levels agree, disagree and discuss.

Group Meeting

Author has sent his opinion to all the participants. They have to meet in the
review meeting for the discussions of detected defects. In the meeting the
reviewers can see the comments of the other reviewers. The discussions in the
meeting are only for disagreed and the discussed category defects. Agreed defects
are also discussed but in very small detail. Discussed category defects are
discussed for the solution. Disagreed defects are discussed for explaining the
reason of disagreement. Meeting is helpful to find the false positive and the
original defects.
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=  Rework

In this phase based on identified defects the author made the changes.

*»  Follow-up

In this phase the software quality engineer monitors that whether all the defects

are corrected or not.

= Exit

In this phase the artifact is checked for the exit criterion.

2.4.21.2. Team Roles of Simplified Software Review Process

Following team roles are included in Simplified software review process.

=  Leader

Leader prepares the review plan, select team members, inform software quality

engineer about members of team and attend meeting for discussion.

»  Author

Author informs software quality engineer that artifact is ready for review, perform
rework, read comments during control review and reply to them and attend

meeting for defect discussion.
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= Software Quality Engineer (SQE)

Software quality engineer sends email to all the participants. He/She tells the team

about date and time of the review. He/She monitors the changes that have to be

made.

= Reviewer

Reviewers review the given artifact, write the comments and send them to the

author. They have to attend the meeting to discuss the defects.

"TEAM ROLES
PHASES
Leader | Author SQE Reviewer

Setup L L L
Orientation L L L -
Private Review L~
Control Review L
Meeting L L L L
R k

ewor| L
Follow-up L~
Exit L~

2.4.21.3. Merits and Demerits of Simplified Software Review Process

Merits of Simplified software review process are as follows:
* Defects are detected individually in private review phase.

» Author confidentially answers the question to the reviewers as he/she analyzed

the comments of the reviewers.

* Reviewers do not have to meet in a meeting for most of the time (Mishra &
Mishra, 2007).
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» Reviewers review only part of the product as document is diyided in to small part
for review purpose.

= Reviewing the small part of artifact ensure that nothing left behind for review.

» During private checking one reviewer cannot see the comments posted by other

reviewers.

Demerits of Simplified software review process are as follows:
= Coordination problem.
* Information overload. _
= Every reviewer has to attend the meeting held at the end for finding unique defect
list.
*  Comments marked as discus will be reviewed again in meeting for two minutes. If
one reviewer has detected defects which are marked as agreed by the author then

this meeting will be assumed to wastage of the time of reviewers.
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CHAPTER 3

COMPARATIVE ANALYSIS OF |
Review PROCESSES (1976-2007) |

This chapter provides the detailed overview of the review processes domain. It has following sections,

* 3.1 ‘Intreduction™ This section describes the hierarchal tree of the review processes since 1976 1o 2007.

= 3.2, ‘Analysis Methodology’: This section describes the methodologies which are used to analyze the review
processes.

= 3.3 ‘Analysis based on Time Chart’: In this section the review processes are discussed, when and by whom
they were introduced. This section helps to get the overview of the review processes since 1976 10 2007 in a
single glance.

= 3.4. ‘Analysis based on effectiveness factors’: This section discuses the analysis of review processes based
on effectiveness factors. The view points of different researchers are explored with respect to effectiveness

factors.
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3.1. INTRODUCTION

Review process is an effective mean of static analysis. Numbers of review processes are
proposed by different researcher since 19" century. The hierarchical division of the

review processes is shown in figure 3.1. (Johnson & Tjahjono, 1998).

Software Review Process

Informal R /\

Email Pass-Around eview Process .
Review Process Formal Review Process

Over-The-Shoulder Structured
Review Process Walkthrough
Pair Programming Light Weight
Review Process Review Process

Manual Review Process

. ] Value Base
Tool Assisted Review Review Process
Humphrey’s
Review process
L Formal Technical
Simplified Software Asynchronous Structured
Review Process Review Process Review Process
Active Design Active Review for
eview Process Intermediate Design
Phased Inspection
Process Fagan’s Review Process

Votta’s Inspection

Reengineered Review Process
In: :
spection Process Two-Person
Inspection Process
N-Fold Inspection
Process Weigers Inspection
Process

. Gilb and Graham Inspection Process
Figure 3.1, Hierarchical model of review processes

102



Effective Hybrid Review Process

Review processes differ in various aspects. Most common differentiation is found in the
procedure of review process (process phases), interaction mode (meeting criterion), team
composition and artifacts etc. This Chapter describes the comparative analysis of the

existing review processes.

3.2. AnaLysis METHODOLOGY

The goal of research is to provide an effective review process based on the existing
studies, experiments and evaluations. This research has tried to solve many problems
related to the current review processes. The initial method of analysis is based on the
organization of existing review process. All review processes are analyzed and presented
with the help of time chart. It shows very clearly the time of the review process
presentation along with the information of the presenter of the processes. This covers the
time period of almost 30 years. The major benefit of such analysis is that one can get a

clear look on review processes since 1976 to 2007 in a single glance.

Further more the review processes are analyzed based on effectiveness factors. Reason of
analyzing on the basis of effectiveness factor is that, before proposing a new process it is
of utmost importance to know what counts for the effectiveness of review processes so
that the process can give effective results. Factors on which the review processes are

analyzed are basic review procedure, interaction mode and team size.

Analysis on the basis of review procedure shows and compares the activities involved in
each review process i.e. planning, reviewing and reporting etc. The interaction mode
analysis based on prior studies shows that which review process have used which
interaction mode. The advantages as well as disadvantages of using the specific
interaction mode are described in detail, which helps in selection of the best mode. The
analysis based on team size is very important as they are the people who together run the

process. If they are effective the process will also be effective. In this analysis all review
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processes are analyzed based on team size and suggestion provided by different
researchers for team size are discussed. At the end of each analysis category the summary

table is provided for understanding in one glance.

The purpose of such comparative analysis is to develop a general understanding of ideas
provided by different researcher since 1976 with respect to the effectiveness of review

process as well as the virtues and issues of each idea.

3.3. Anavysis via TiMe CrART

The first review process was introduced by Fagan in 1976 (Fagan, 1976) and largely used
ever since with modification. Main focus of the Fagan’s review process was on the
review meeting with sufficient preparation of reviewers with respect to the artifact, which
is to be reviewed in a meeting. Fagan’s review process consists of five phases with five
well defined roles. After Fagan’s review process many questions arise related to the
phases, their purpose, need of roles assignment with associated responsibilities etc. Based

on these questions number of review processes were introduced.

The first process after Fagan’s review process was Active design review process,
introduced by Parnas and Weiss (Parnas & Weiss, 1985). In their process they reduced
the number of reviewers participating in a meeting and eliminated the role assignment.
Bisant and Lyle (1989) had introduced Two-person inspection process especially for
small companies. They had tried to reduce the large consumption of resources i.e. the
reviewers so they suggested, two members to participate in a review i.e. author and
reviewer. [n the same year Humphrey had introduced new phase analysis in Fagan’s
review process, the purpose of this phase was only the collection of defects identified
individually in preparation phase. He shifted the goal of preparation from basic
understanding to the defect detection (Humphrey, 1989).
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Martin and Tsai in 1990 proposed effective review process for requirement phase of the
critical projects. Main theme of the review process was to have N-sub teams, all the
teams review the same requirement document. Their basic idea was that many small
teams can detect more defects as compare to single team (Martin & Tsai, 1990). In 1993
the Phased inspection process was proposed by Knight and Myers (Knight et al., 1993).
This review process was especially for code review. Gilb and Graham had also
introduced their review process in 1993 (Gilb & Graham, 1993). They have proposed
another phase called brainstorming to find root cause of detected defects. Another
modification done by them was the introduction of entry phase at the start of the process
to check the worth of the artifact to be reviewed. In the same year the criticism on review
processes started with respect to review meetings then Votta had proposed meeting less
review process to reduce the meeting overhead cost (Votta, 1993). Johnson proposed

offline individual defect detection (Johnson 1994).

Sauer et al. proposed Reengineered review process with phases like discovery for
individual defect detection, collection for defect collection and discrimination for finding
unique true defects list (Sauer et al., 2000). In 2000 Clements based on Active design
review process proposed another review process for design artifact (Clements, 2000).This
process was well discipline meeting based. In this review process scenario based review
technique was suggested to evaluate the design. Weigers (2001) proposed review process
which was just like Fagan’s review process except planning and casual analysis phase

which was introduced by Weigers in his process.

Laura in 2001 suggested Structured review process. Main aim of this review process was
to reduce the interpersonal communication overhead. So he reduced the number of
reviewer and avoids role assignment to create the comfortable environment for reviews
(Laura, 2001). Dingsoyr et al. introduce Postmortem review process for improvement
purposes (Dingsoyr et al., 2002). Boehm & Lee introduced a good practice to review the

artifact and suggest value base review process. They emphasized on the priority and
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criticality of the artifact and suggested the artifacts having high priority define by
stakeholders should be reviewed first. After considering the priority the high critical
artifact should be considered for review (Boehm & Lee, 2005).

In 2007 two review processes were presented. Mishra & Mishra proposed Simplified
software review process (Mishra & Mishra, 2007). It was based on Formal technical
asynchrous review process. The other process presented in 2007 was Light weight review

process. It was proposed by Muller for reviewing the requirement document (Muller,
2007)

Review Process Author Change | Year
| Fagan’s Review Process Fagan Major 1976
Active Design Review Process (ADR}) Parnas & Weiss Major 1985
Structured Walkthrough Yourdan Minor 1989
Two- Person Inspection Process Bisant & Lyle Minor 1989
Humphrey's Review Process Humphrey Major 1989
N-fold Inspection Process Martin & Tsai Minor 1990
Phased Inspection Process Knight & Myers Minor 1993
Gilb and Graham Inspection Process Gilb & Graham Major 1593
Votta’s Inspection Process Votta Major 1993
Formal Technical Asynchronous Review Method (FTARM) | Jhonson Major 1994
Reengineered Inspection Process Sauer et al. Minor 2000
Active Review for Intermediate Design (ARID) Clements Minor 2000
| Weigers Inspection Process Weigers Minor 2001
Structured Review Process Laura Minor 2001
| Light Weight Postmortem Review Dingsoyr et al. Minor 2002
Value Base Review Process Bochm & Lee Minor 2005
Email Pass-Around Review Process Cohen Minor 2006
Over-The-Shoulder Review Process Cohen Minor 2006
Pair Programming Review Process Cohen Minor 2006
Light weight Review Process Muller Minor 2007
Simplified Sofiware Review Process Mishra & Mishra Mianor 2007

34.

AnNALysis Basep ON ErrecTiveness Factors

Overview of the effectiveness factors of the review processes is defined in detail in

chapter 2. In this section the existing review processes are comparatively analyzed on the
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basis of the effectiveness factors. It is out of scope of the thesis to incorporate all the

effectiveness factors.

34.1. SOFTWARE REVIEW PROCEDURE

Software review procedure is defined as an involved activities stages or phases which are
required to run the process (Marri, 2001), (Aurum et al., 2001), (Kroyer, 2007). Through
literature survey it is analyzed that basically all review processes broadly consists of three

major phases i.e. initiation phase, evaluation phase and closing phase.

[Initiation Phase l ' Evaluation Phase I | Closing Phase J

Figure 3.2. Major Phases of software review procedure

These three phases have sub-phases which are defined differently in different review
processes. Some have defined the phases to greater extent while other has defined it to
smaller extent. The contents as well as the names of the sub-phases vary. In this section
all the review processes are analyzed based on their major phases, sub-phases and

activities involved in them.

3.4.1.1. Iunitiation Phase

The basics purpose of the initiation phase is to do the necessary preparation of the review

process. It includes number of activities.

*  General activities involved in Initiation Phase

The general activities involved in the initiation phase are:
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«+ Preparation of the artifact for review.
% Selection of review team members.
4 Distribution of artifact for review.

% Review planning.

4+ Presentation of artifact for review.

4+ Checking artifact for entry criteria.

*,
L <4

Informing the time, date and place for review meeting to the reviewers.

Different review processes have incorporated some or all of the above activities in
a single sub-phase for example Fagan’s review process (Fagan, 1976), Active
design reviews process (Parnas & Weiss, 1985), Two person inspection process
(Bisant & Lyle, 1989) , Phased inspection process (Kinight & Myers, 1993} and
Light weight review process (Muller, 2007), while other processes have divided
these activities into two or three sub-phases for example Humphrey’s review
process (Humphrey, 1989), N-fold inspection process (Martin & Tsai, 1990), Gilb
and Graham inspection Process (Gilb & Graham, 1993), Formal technical
asynchronous review method (Johnson, 1994), Reengineered inspection process
(Saur et al., 2000) and Simplified software review process (Mishra & Mishra,
2007) etc..

Variation of Sub-phases in Initiation Phase

The sub-phases are described differently in different review processes. This

section briefly describes the sub-phases with their major objective and purpose.

< Entry

The purpose of this phase is to check the entry criteria of artifact which is to
be reviewed. This phase is defined only in Gilb and Graham inspection
process as a sub-phase of initiation phase (Gilb & Graham, 1993).
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»
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Planning

The purpose of this sub-phase is organization of review process. It includes
artifact’s preparation for review, selection of team members, time, date and
location planning for review. This phase exists in Humphrey’s review process
(Humphrey, 1989), N-fold inspection process (Martin & Tasi, 1990), Gilb and
Graham inspection process (Gilb & Graham, 1993), Reengineered inspection
process (Sauer et al., 2000) and Weigers inspection process (Weigers, 2001).

Overview

If the review process has only the overview sub-phase in the initiation phase
then the purposes of this sub-phase are artifact’s preparation for review,
selection of team members who will perform the review, planning of date,
time and place for review meeting, distribution and presentation of artifact to
the reviewers if the process has single overview phase. Otherwise the purpose
of overview phase is only the distribution of the artifact to be reviewed and its
presentation for general understanding. The main objective is to make artifact

easy to review.

This phase can include small meeting (Fagan, 1976). Sometimes this meeting
consumes extra effort and increase review process time. That is why overview
sub-phase is not supported in some review processes but many review
processes have incorporated it with different purpose. Because according to
them it is valuable for effective review as it brings the entire review team
member to the point where they review the artifact. For example the overview
phase in Fagan’s review process, Active design review process, Structured
walkthroughs, Two person inspection process, Phased inspection process,
Active review for intermediate design, and Light weight review process have

the same purpose mentioned above.
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In Humphrey’s review process, N-fold inspection process, Reengineered
inspection process and Weigers inspection process the purpose of overview
sub-phase is distribution and presentation of the artifact to the reviewers and
to inform them about the meeting time, date and place. Some process either
had not used this phase or they had not found any effectiveness of performing
this meeting (Bourgeois, 1996), (Knight & Myers, 1993). It is concluded that
if the artifact is complex, of large system or the team members are
inexperienced only then this meeting should be held otherwise overview

meeting should not be incorporated.

Kick off

The purpose of this phase is more or like overview sub-phase that is
distribution and presentation of the artifact to the reviewers. The reviewers
also get informed about the date, time and place for the meeting. This sub-
phase is defined in Gilb and Graham. They suggested to use it when desired
but not necessary for every review cycle (Gilb & Graham, 1993).

Setup

This sub-phase is incorporated in review processes which have introduced the
idea of smaller or meeting less review processes. For example Formal
technical asynchronous review methods and simplified software review
process. The goal of this phase is the selection of team member, loading of

artifact on web based tool and notification to the reviewers about distribution.

Orientation Phase

In this sub-phase the reviewers get the artifact which is to be reviewed. They

prepare for individual review by getting overview of the artifact. Formal
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technical asynchronous review method (Johnson, 1994) and Simplified
software review processes (Mishra & Mishra, 2007) have incorporated this
phase. Usually this phase is not meeting based but it depends again on the
complexity of artifact.

% Pre-Meeting

This phase is defined only in the review process called as Active review for
intermediate design which incorporated all the activities defined in initiation

phase (Clements, 2000). This phase is just like an overview phase.

3.4.1.2, Evaluation Phase

Evaluation phase is the second major phase of software review procedure and it is
considered as the central part of the review process. The purpose of this phase is
detection of defects to make the artifact defect free.

»  (General activities involved in Evaluation Phase

The general activities involved in the evaluation phase are as follows.
¢ Individual preparation of the artifact.

+¢ Individual defect detection.

..
0.0

Group defect detection.

>
0.0

Collection of detected defects.

.
“wr

Creation of unique defect list.

.
0.0

Removal of false positive defects to find true defects.
% Finding root cause of the detected defects.

+¢ Creation of detailed defect report.
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Generally the evaluation phase consists of individual or group based defect
detection. Fagan’s review process, N-fold inspection process, Structured
walkthrough, Active review for intermediate design, Weigers inspection process,
Structured review process, Value base review process, Over-the-shoulder review
process, Pair programming review process have group based defect detection
arrangements. Active design review process, Humphrey’s review process, Phased
inspection process, Gilb and Graham inspection process, Formal technical
asynchronous review method, Reengineered inspection process, Email pass-
around review process and Simplified software review process are based on
individual defect detection.

After defect detection the next step is the collection of the detected defects.
Collection process normally takes place after individual checking where the
defects are identified by the reviewers individually collected in a meeting to
remove false positive and finding unique defect list. In case of Active design
review process the reviewers individually detect the defects and discus them

individually with author in a meeting.

Variation of Sub-phases in Evaluation Phase

Different review processes have defined different ways to detect defects from
artifacts. In fact many variations in the processes are based on this phase. The
evaluation phase is the central the central point of discussion in the context of
review process i.e. how to arrange the sub-phases of defect detection phase to
increase the defect detection rate. Different processes use different ways to find
the defects and they introduce different sub-phases. To reduce the complexity of
description of the sub-phases of evaluation phase they are broadly categorized as

individual evaluation and group evaluation
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+ Individual Evaluation

Individual evaluation refers to the evaluation of the artifact by a single person.
Different review processes have defined different purpose of individual
evaluation as well as differently named sub-phases. Some researchers have
suggested preparation phase for artifact understanding and they argue it by
providing its benefits. According to Bisant and Lyle the preparation for basic
understanding is good for education and knowledge gain (Bisant & Lyle,
1989). Similarly according to Ackerman et al. (1989) the preparation phase
helps in the thorough understanding of artifact under review. Fagan has also
favored the same idea (Fagan, 1976).

Many researchers do not favored individual evaluation for preparation
purpose. They had proposed individual evaluation phase for defect detection
purpose. For example Parmna and Weiss had proposed Review phase for
individual defect detection (Parnas & Weiss, 1985). Similarly Humphrey,
Votta, Gilb and Graham, Johnson, D. Mishra and A. Mishra had proposed
preparation, checking and private review phases for individual defect

detection purpose.

Knight and Myer (1993) had proposed multiple small inspection for detecting
different type of defects which involve single or multiple reviewers but Votta
and Porter (1997) argued against it. According to them the multiple small
reviews does not show any effectiveness in defect detection in fact they are
costly. Laura in Structured review process (Laura, 2001) and Clements in
Active review for intermediate design (Clements, 2000) had not supported
individual defect detection. Many researchers have favored the individual

defect detection (Porter et al., 1995), (Basli et al., 1996), (Basili, 1997).
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% Group Evaluation

After individual evaluation the next step is group evaluation or review
meeting. Different researchers have proposed different purpose of review

meeting in their processes. It can be

o Defect detection
o Defect collection

o Defect discrimination

If the purpose of the review meeting is defect detection then defect collection
and discrimination automatically takes place in the same meeting. Otherwise
if the processes have proposed individual defect detection then the review
meeting can have the collection (for collecting the defects detected by
individual reviewers) or discrimination purpose (For removing the false

positive and finding unique defect lists).

Many researchers have suggested defect detection as a procedure in which
multiple individuals sit together to find the defects. For example in Fagan’s
review process, Structured walkthroughs, Two-person inspection process,
Weigers inspection process process , Active review for intermediate design,
Structured review process the review meeting held for the purpose of defect

detection.

Parnas and Wiess suggested that the review meeting should be held for
discussion of defects only. In phased inspection the review meeting is utilized
for both collection and discrimination of defects. For this purpose they have
proposed the reconciliation phase. Similarly in process proposed by Gilb and

Graham the logging phase is proposed for collection of defect and removing
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false positive to find the unique and consistent defect list. Logging phase is
well disciplined meeting based (Gilb & Graham, 1993).

Martin and Tsai (1990) have supported multiple small review meeting for
defect detection and collection of defect. In Humphrey’s and Sauer’s review
process the meeting held for discrimination purpose. In Humphrey’s review
process collection takes place in analysis phase by moderator (Humphrey,
1989) and in Sauer’s review process collection of defects is done in collection
phase. The discrimination of defects is optional in Sauer’s review process
{Sauer et al_., 2000). Johnson has suggested group review phase in which
reviewers meet face to face to discus unresolved issues (Johnson, 1994). D.
Mishra and A. Mishra have also the same idea (Mishra & Mishra, 2007).

34.1.3. Closing Phase

The last major phase in review procedure is closing phase where review process

completion activities take place. In this phase little variation occurs between different

processes.

= General activities involved in Closing Phase

The general activities involved in the closing phase are as follows.
¢ Defect fixation of identified defects.
% Verification of fixed defects.

% Checking of exit criteria to close the process.
" Variation of the Sub-phases in Closing Phase

Sub-phases of closing phase are stated verily in different review processes. This

section briefly describes these sub-phases with their major objective and purpose.
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Rework

During the rework sub-phase, author has to perform necessary changes based
on identified defects. Almost all the review processes have this sub-phase
except Gilb and Graham inspection process. They have defined edit phase in

place of rework but it has the same purpose as of rework.

Follow-up

The purpose of follow-up sub-phase is to verify that the changes have been
made by author. Normally the moderator has the responsibility of verification.
This sub-phase is also incorporated in almost all review processes except
Formal technical asynchronous review method and Active review for
intermediate design. They have combined the rework and follow-up phases in

to a single phase named as conclusion.

Exit

Gilb and Graham inspection process and Simplified software review process
have defined this sub-phase to check the exist criteria of the process (Gilb &
Graham, 1993), (Mishra & Mishra, 2007). Artifact is finally approved in this

phase. If the exit criteria are met then the leader closes the review process.
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Review Process

Initiation Phases

Evaluation phases

Closing Phases
Fagan’s Review Overview> Preparation’> Meeting > Re-work > Follow-up
Process
Acn_v ¢ Design Overview’ Review> Meeting> Re-work
Review Process
Structured ; .
Walkthroueh Overview> Preparation > Walkthrough>» Re-work > Follow-up
Two-petrson . . .
Inspection Process Overview» Preparation» Meeting» Re-work > Follow-up
;I;T;l;rey s Review Planning»Overview> | Preparation’ Analysis» Meeting>> Re-work > Follow-up
ll:Ir-:;l;Inspccnon Planning» Overview» 1...N Parallel Review’> Collation> Re-work » Follow-up
Phased . Inspection Examination? Inspection’
Inspection Process Overview> Reconciliationp | Re-Work> Follow-up
Gilb & Graham .
Inspection Em:y>PlannEigci off> Checking»Logging» Brainstorming > Re-work > Follow-up
Process
g;tgsss Inspection Overview) Preparation Collection > Re-wotk > Follow-up
Formal Technical . . . .
Asynchronous Setup’>* Orientation ) sz;tcoﬁmf‘:;}lf:;l: R(t}er.\[;ew: ew Conclusion
Review Method solidation p up Review
Reengineered . . . . o
Inspection Process Planning» Overview) Discovery» Collection» Discrimination» Re-work»Follow-up
Active Review for . , . .
Intermediate Desi Pre-Mecting > Review Meeting» Conclusion
Weigers Inspection . . . . Re-work > Follow-up>
Process Planning» Overview» Preparation’ Meeting » Casual Analysis
Structured . . .
Review Process Form Adoption’> Review Meeting > Re-work > Follow-up
Light Weight
Postmortem e —————— Brainstorming > Structuring» Analysis» | Reporting
Review Process
*Value BaseReview | |
Process o T
Over-The-Shoulder . .
Review firocess Preparation > Meeting > Complete> Re-work
Email Pass-Around . .
Review Process Preparation»Meeting > Complete > Re-work
*Pair Programming | *~ . .
Review Process T T
Light weight . . .
Review Process Overview> Review (Group/Individual) > Re-work
Simplified Software . . Private Review» Control Review» Re-work»Follow-up»
Review Process Setup>Orientation> Mecting > Exit

* VBRP and Pair programming review processes do not have well defined phases.
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34.2. INTERACTION MODE

Interaction mode as discussed in chapter 1 refers to the synchronous and asynchronous
meeting. Number of researches has been performed on the review meeting effectiveness.
Different views exists in the literature regarding meetings in a review process i.e. whether
they are good and effective or just wastage of reviewers time and loss of defects. Some
researchers have favored the review meetings and discus their benefits (Fagan, 1976),
(Gilb & Graham, 1993), (Mishra & Mishra, 2007) and (Martin & Tasi, 1990). while
many researchers have suggested reducing their complexity or totally eliminating them
(Parnas & Weiss, 1985), (Votta, 1993), and (Johnson, 1994). This section discusses the
view points of researchers regarding the review meetings and also analyzes the

interaction mode suggested by different researcher in their review processes.

Fagan focused and emphasized on the well disciplined meeting based review process.
According to him the review meeting should involves an effective technique i.e.
paraphrasing, which provides means of in depth analysis of artifact during the meeting.
He also believes that meeting has synergy effect which helps in defect detection (Fagan,
1976). In Fagan’s review process the purpose of meeting is defect detection. The
researchers have shifted the defect detection to preparation phase. It has increased the
goal of preparation phase from basic understanding of artifact to the detection of defects.

Just after the Fagan’s review process, the question arises regarding review meeting
effectiveness. Numbers of contradictory findings are present in literature regarding the
review meeting. Review meetings criticism and questions are normally based on two
facts. Firstly it delay the project and secondly many empirical studies shows that most of

the defects are detected during individual checking and only the small number of defects
are left behind.

Parnas and Weiss criticized and questioned the meeting based approach of the Fagan’s

review process. They believed that meeting can be the cause of the wastage of time for
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developers and it diverts the focus of reviewers from defect detection task (Parnas &
Weiss, 1985). They argued that the meetings only consumes the developers time,
increases cost and has minimal effect in defect detection task. According to them
meetings are unnecessarj}, instead they suggested multiple small individual synchronous
reviews meeting with author. According to Humphrey (1989) reviewers individually
detect the large number of defects. He believed that meetings only delay the project. He
suggested that individual defect detection should be done in a preparation phase and only
true defects should be detected in review meeting.

Bisant and Lyle believed that large number of team members increase the meeting
complexity and cost so they suggested to reduce the members to only two to save the
time and cost (Bisant & Lyle, 1989). Martin and Tsai emphasized on multiple small
parallel review meetings for reviewing the same artifact. According to them single large
review meeting is ineffective as compare to multiple small meetings (Martin & Tsai,
1990). Knight and Myers also suggested individual defect detection and utilization of
meeting for collection of defects. They also had suggested multiple inspections (Knight
& Myers, 1993). But the muitiple sittings are not effective according to Porter and Votta,
they argued it on the basis of their experimental results (Porter and Votta, 1997). Gilb and
Graham also had the same view point as of Knight and Myers with respect to defects
detection but they strictly emphasized on the detailed well discipline meeting for
collection of defects and removing false positive (Gilb & Graham, 1993).

The ideas discussed above about the meetings are with the perspective of different
researchers, which revolve around the synchronous mode of reviewers’ interaction, The
first critic of the synchronous mode of the meeting was Votta. He performed different
experiments to assess the meeting effectiveness. He argued that strict and scheduled
meetings can delay the developments and increase the review meeting time (Votta, 1993),
(Johnson & Tjahjono, 1998), (Mishra & Mishra, 2007). He did not find synergy effect in
meeting (Votta, 1993), (Porter & Johnson, 1997). According to him only two members
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can successfully interact in a meeting at a time, other members waste their and others
time. Votta also found that during individual checking majority of defects can be detected
almost 90% (Votta, 1993), (McCarthy et al., 1996), (Johnson, 1994). Votta suggested
review process without meeting. According to him only 10% defects can be detected in a
review meeting. This argument is totally against the Fagan’s review process in which he

said that meeting is very important and the majority of defects found during meeting.

Porter and Johnson (1997) suggested that individual checking can detect more defects as
compared to group base checking, but can increase the defect duplication cost. Porter and
Johnson greatly emphasized on meeting less review process. According to them the
meeting less review processes are effective than meeting base review processes. Bianchi
et al., through their experiment on real (who attend physical meeting for defect detection)
VS nominal teams (who detect defects individually) argued that null meeting
improvement can be a reason to drop the teams meetings. According to them team
meetings have negative effect on defect detection. They also investigate that team

meetings does not show any presence of synergy effect (Bianchi et al., 2001).

Instead of large negative view points of researchers with respect to review team meeting
one cannot forget the benefits and core importance of synchronous meeting. Sauer et
al.(2000) believed that synchronous review meetings are important for defect collection
and defect discrimination. According to them false positive defects can be a big problem
because they can further increase the cost so they should be discussed and removed in a
face to face meeting (Grunbacher et al., 2003). Votta, Porter and Jhonson also supported
the Sauer’s idea regarding false positive defects (Votta, 1993), (Porter & Johnson, 1997).

Defect detection is shifted to preparation phase in most of the review processes. It does

not mean that synchronous meetings should be eliminated completely, as they are very

successful in collection and discrimination of defects (Sauer et al., 2000).
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It is concluded that meetings are important and essential part of the review processes.
Defect collection meetings are more beneficial as the defects which are critical,
ambiguous and need clarification must be discussed in face to face meeting. It helps to
remove the false positives. So it seems that the cost of meetings depends on their
purpose, member strength, formality and time availability of reviewers. Meetings are
costly when they are complex when their purpose is defect detection, very formal, and
need to be rescheduled again and again because of unavailability of reviewers. But they
are less costly and effective when the purpose is general discussion regarding defect
clarification and removing false positive, less formal, less complex, and independent of

availability of all reviewers at same time and place.

Meeting approach of Formal technical review method (Johnson, 1994) and Simplified
software review process (Mishra & Mishra, 2007) seems to be good but need to be
improved. Formal technical asynchronous review method has opened the meeting as an
optional. Formal technical asynchronous review method and Simplified software review
process have emphasized the presence of all reviewers in a meeting, which depends upon
the availability of reviewers to attend the meeting. It may results in the wastage of time
for such reviewers who have no conflict with author. So the meeting criteria should be
such that it should be independent of reviewers’ availability and does not become a

reason of wastage of reviewers’ time.

121



Effective Hybrid Review Process

Review Processes M;I‘:ll:;g Sittings ?,?;;::E Type
Fagan’s Review Process Yes Single Defect Detection Sync
Active Design Review Process Yes Multiple Discussion of all Defects Sync
Structured Walkthrough Yes Single Defect Detection Sync
Two-person Inspection Process Yes Single Defect Detection Sync
Humphrey's Review Process Yes Multiple | Finding Unique Defect List Sync
N-Fold Inspection Process Yes Multiple Defect Detection Sync
Phased Inspection Process Yes Multiple Defect Collection Sync /Async
Gilb & Graham Inspection Process Yes Single R?nfct;iz f(;fslle;:’i;;’ve Sync
Votta’s Inspection Process - Optional Single Defect Collection Async
e i e B el
Reengineered Inspection Process Optional Single Defect Discrimination Sync
Active Review for Intermediate Design Yes Single Defect Detection Sync
Weigers Inspection Process Yes Single Defect Detection Sync
Structured Review Process Yes Single Defect Detection Sync
kg}tﬂ?&ﬁ tez’sostmortem Yes Single Experience Sharing Sync
Value Base Review Process Yes Multiple Defect Detection Sync
Over-The-Shoulder Review process Yes Multiple Defect Detection Sync
Email Pass-Around Review Process No No - Asyne
Pair Programming Review Process Yes Multiple Defec(t:(?r::ec:it(i::ln and Sync
Light Weight Review Process Yes Single Defect Detection Sync /Async
Simplified Software Review Process Yes Single D;iﬁif:';;ﬁ'},g:ﬁftf’ Sync/Async

3.43. TEAM STRUCTURE

Team structure can be clearly defined on the basis of number of reviewers, description of
roles with associated responsibilities and individual expertise level. All these factors

contribute to the effectiveness of the review process.

3.43.1. Team Size

Team size is one of the review processes influencing factor (Aurum et al., 2001). Every

software review process involves a team which works together to find defects from the
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artifacts. In some cases the team members initially do the individual defect detection then
group defect detection in a meeting. In other cases they directly detect the defects in a
meeting or just work offline without any impersonal physical interaction. Team work has
lots of benefits like quality of product improves as it is reviewed by different members

having different experience (Laitenberger & DeBoud, 1997).

Few researchers have worked to estimate the team size effect on the review Process.
According to Fagan the most optimal team size is three to five members (Fagan, 1976),
{Doolan, 1992). Bisant and Lyle have suggested Two-person team size, according to
them individuals can improve their skills and can actively participate. Working in small
teams helps in increased productivity level of less experienced programmers. They
reasoned for suggesting two persons team size, that if the team size is large most
dominant and experienced persons can actively participate and the less experienced
members hesitate to give their suggestions, this suppresses their ability (Bisant & Lyle,
1989).

Martin & Tsai suggested multiple teams to review the same artifact, according to them a
single team is ineffective as compared to multiple small teams. They argued that the
multiple small teams performed parallel and independent reviews of same artifact which
reduces the possibility of missing defects (Martin & Tsai, 1990). Weller like Fagan
believed that there should be four members in a review team (Weller, 1993). Madachy et
al. and Bourgeois suggested to have 3 to 5 people in a review team (Madachy et al.,
1993), (Bourgeois, 1996).

According to Wheeler et al., the effective team size should consist of four to five
members. This team size agreed with Fagan and Weller (Wheeler et al., 1996). Most
important work done in this context was by McCarty, Porter and Votta on effective team
size (McCarthy et al., 1996). They conduct experiments to analyze review process

influencing factor like team size. As a result of their experiment they found that two or
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more than two persons team is most effective than a single person. However they did not
find any difference in effectiveness of two, three or four person’s team. According to
them these team sizes equally benefit the review process but they also suggested that as
team size has large effect on review process with respect to meeting arrangements i.e.
time, schedule and place planning, management for distribution of artifacts defect

detection, defect collection etc.

Large team size can delay the development because of delay in review process
arrangements and review results gathering. Owens suggested five to six persons in a
review team because according to him multiple people reviewing the product can be
more effective and beneficial (Owens, 1997). It is that believed that large number of
people is not more effective because all of them are never efficient at the same time.
Laitenberger et al. (2002) had the same idea as of Porter & Votta (1997) that two
reviewers can be more effective than single one, they suggested team size of two people
as suggested by Bisant and Lyle (1989). Laitenberger et al. also believed that large team
size is better because large number of people can detect large number of defects
(Laitenberger et al., .2002).

Wohlin et al. (2000b) analyzed that effectiveness of review process with different team
sizes. According to their findings three persons team increases effectiveness higher than
50%, and this percentage gradually increase with the increase in number of reviewer i.e.
higher than 70% for four reviewers and almost 81 % for five and 86% for six reviewers.
But they also found that effectiveness reduces as number of reviewers increase from six

to seven so they suggested that six reviewers can effectively contribute in a review

process.
It is concluded from the literature that different researcher have different view points with

respect to team size but most of the experimental results shows that large team can cause

extra overhead cost as compare to smaller one’s. So with respect to experimental results
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its better to have five to six persons in a review team. Team size suggested by researchers

in different review processes is analyzed in a Table 3.3 given below.

Researchers

Team membs B

Reference

Michael Fagan 3-5 (Fagan, 1976)
Bisant and Lyle 2 {Bisant & Lyle, 1989)
Martin and Tsai | Multiple small teams {Martin & Tsai, 1990)
Weller 4 (Weller, 1993)
Madachy et al. 3-5 (Madachy, 1993)
Bourgeois 3-5 (Bourgeois, 1996)
Wheeler et al. 4-5 (Wheeler et al., 1996)
McCarthy et al. >2 (McCarthy et al., 1996)
Owens 5-6 (Owens, 1997)
Wohlin et al. 5-6 {Wohlin et al., 2000b)
3.4.3.2. Roles Description

Roles are associated with the members involved in a review process. These roles differ in
different review processes. For example some review processes have defined the most
genéral roles such as moderator having the responsibility of review process management
for example in Fagan review process (Fagan, 1976), Humphrey review process
(Humphrey, 1993) and N-fold Inspection (Martin and Tasi, 1990). Other processes
defined the role of leader for example in Simplified software review process and Gilb and
Graham process (Mishra & Mishra, 2007), (Gilb & Graham, 1993) or coordinator (like in
structured walkthrough) in place of moderator. They have somehow same responsibility

like that of moderator.

Author role is defined in almost all review processes whose responsibility is artifact
preparation for review, to resolve ambiguities if any related to the artifact under review

and to fix the identified defects. Author is also referred to as producer in some review

125



Effective Hybrid Review Process

processes. Another most important role is reviewers without this role the review process
is impossible to run. The responsibility of the reviewers is to find defects from the
artifact. Number of reviewers varies in different review processes. Reviewers some time
are also called checkers like in Gilb and Graham inspection process (Gilb & Graham,
1993).

Another important role is reader some time called presenter defined by Fagan and
Weigers only in their review processes (Fagan, 1976), (Weigers, 2001). If the process is
meeting based the reader presents and paraphrases the artifact under review. Recorder
role also called as scribe has the responsibility to record the defects which are identified
in review meeting. Fagan and Weigers have introduced the role of recorder in their
processes while Gilb and Graham have introduced the role of sribe for defect recording
purpose (Fagan, 1976), (Gilb & Graham, 1993), (Weigers, 2001).

Different researchers have different view points with respect to the role’s responsibilities.
For example according to Russell (1991) the author should not participate and act as a
silent person while Gilb and Graham have totally opposite idea about author. According
to them the author should have to actively participate in a review process and should have
to find defects (Gilb & Graham, 1993). There is not huge disagreement with respect to
the roles. The Table 3.5 shows the defined roles with respect to different existing review

process.
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Leader

Moderator

Coordinator

Secretary

Operational Manger

Producer

Presenter

Author

Lead Designer

Context Guardian

Reader

SQE

Reviewer

Checker

Recorder

Scribe

Facilitator

Consumer

Project Participants

Fagan’s Review Process

Active Design Review Process

Structured Walkthrough

Two-person Inspection Process

Humphrey’s Review Process

N-Fold Inspection Process

Phased Inspection Process

Gilb & Graham Inspection Process

Votta’s Inspection Process

Formal Technical Asynchronous
Review Method

Active Review for Intermediate Design

Reengineered Inspection Process

Weigers Inspection Process

Structured Review Process

Light Weight Postmortem
Review Process

Value Base Review Process

Over-The-Shoulder Review process

Email Pass-Around Review Process

Pair Programming Review Process

Light Weight Review Process

Simptlified Sofiware Review Process
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3.4.3.3. Individual Expertise Level

It refers to individual capability and expertise level of the reviewers. Individual
reviewer’s expertise level can have greater impact on the review process. According to
some researchers the individual expertise level is very important in increasing the
effectiveness of review process. “The expertise is key driver in a review performance”
(Sauer et al., 2000). According to Knight and Myers the experiences of the reviewers
have effects on defect detection (Knight & Myers, 1993). Individual expertise consists of

technical skill, domain knowledge and experience.

Few existing review processes have considered individual expertise while team selection.
For example Active design review process (Parnas & Weiss, 1985), Active review for
intermediate design (Clements, 2000) etc. The Table 3.5 has given below shows the
processes which consider the expertise level of the team members while team selection

and which does not consider.

Review Processes Individual expertise Consideration
| Fagan’s Review Process No
Active Design Review Process Yes
Structured Walkthrough No
Two-person Inspection Process No
Humphrey’s Review Process No
N-Fold Inspection Process No
Phased Inspection Process No
Gilb & Graham Inspection Process No
Voita’s Inspection Process No
FTARM Yes
ARID Yes
Reengineered Inspection Process No
Weigers Inspection Process No
Structured Review Process No
Light Weight Postmortem Review Process Yes
VBRP Yes
Over-The-Shoulder Review process No
Email Pass-Around Review Process No
{ Pair Programming Review Process No
| Light Weight Review Process Yes
Simplified Software Review Process Yes
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CHAPTER 4

|
‘“‘“‘““‘“‘i ConcepTUAL FRAMEWORK |

This Chapter gives the detailed description of the proposed review process. It has following sections.

» 4.1, ‘Introduction’: This section briefly states the introduction of the chapter.

= 4.2, ‘Proposed Review Process’: This section describes the whole process in term of activities, purpose of
activities team roles and their responsibilities. It also states the merits, demerits and the tool support of the
review process.

* 4.3 ‘Comparative Evaluation of Proposed Process”: This section gives the comparative evaluation of the

proposed review process on the basis of the effectiveness factors of existing review processes.
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4.1. INTRODUCTION

It is well understood that software development has associated risks and uncertainties.
During software development different artifacts are created. These artifacts serve as the
basis for subsequent artifact in software development phases. As the creation of artifact is
human activity so the artifact can have associated defects which can be missed by author.
These defects must be removed to prevent them from passing to subsequent artifacts. For

this purpose software reviews are used because they filter out the defects from artifact.

This chapter describes the proposed review process. The detail description of process is
provided in terms of phases involved in it, the selection criterion of team members, roles

associated with them and the mode and purpose of interaction and tool support.

In last section the comparative'analysis of the proposed review process is done with

existing review process.

4.2, Prorosep Review Procrss

Proposed review process is especially designed to address the problems exists in current
review processes. Proposed process has incorporated all the three major phases which are
present in existing review processes i.e. initiation phase, evaluation phase and closing
phase. Besides all these three phases the proposed review process has introduced another

phase i.e. pre-initiation phase.
The proposed review process has introduced an efficient way to conduct review meeting

which saves the reviewers’ precious time. Proposed suggestion of the meeting decreases

the load of the reviewers and handles the time availability problems of the reviewers.
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Most important improvement suggested in this process is the postmortem asking about

future improvements.

4.2.1. PHASES OF PROPOSED REVIEW PROCESS

Proposed review process consists of four major Phases pre-initiation phase, initiation
phase, evaluation phase and closing phase. Each major phase has some associated sub-

phases.

Pre-Initiation Initiation Evaluation Closing
Phase Phase Phase Phase

Figure 4.1. Block Diagram of Proposed Review Process

In this section the review process is described on the basis of major phases, sub-phases

and activities involved in them. The figure 4.2 gives the detailed overview of the process,
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Figure 4.2. Model of Proposed Review Process

4.2.1.1, Pre-Initiation Phase

The purpose of this phase is preparation of artifact, planning the review activities and

creating the artifact free of syntax, spelling and grammatical defects.

The pre-initiation phase has three sub-phases i.e. artifact preparation, pre-review and
planning. The two sub-phases of the pre-initiation phase i.e. pre-review and planning runs
in parallel. Main purpose of the pre-initiation phase is to leverage off the load of
reviewers. In this phase pre-review of the artifact is done by the linguistic expert for
finding and correcting the less critical defects related to syntax, grammar, spelling
mistake and formatting style before distributing the artifact for review. This is one of the
new features in proposed review process. The advantage of pre-review phase is that it

saves the reviewers’ time and reduces cost and time of the review process.
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Artifact Preparation

The purpose artifact preparation is to perform the necessary preparation to make
the artifact available to review. In this phase the author modified the artifact into
review able form. He/She checks the format of the artifact and prepares the
artifact i.e. if tool is to be use on review process the artifact will be converted to

the format that is supported by the tool etc.

In this phase author based on the artifact decides the linguistic expert and
sends/provides the artifact to linguistic expert. Author also provides the defect
report form to the linguistic expert to identified defects and the correction made to
the artifact based on these defects.

Pre-review

In this phase the linguistic expert review the artifact for less critical defects for

example mistakes of grammar, spelling, formatting style and syntax etc.

Reason of performing pre-review before initiation phase is that there are general
defects which do not need an expert reviewer, they should be found before
passing the artifact for review. When author writes an artifact he/she might be in
hurry create syntax, grammatical and spelling mistakes, these can be fixed in this
phase at the spot by the linguistic expert.

Planning

The planning phase run in parallel with pre-review phase as the linguistic expert

is not involved in planning phase.

In this phase planning of the reviewers is done and it is planned that how many

reviewers are needed to run the review process successfully (The number of
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reviewers depends upon the complexity of the artifact). Leader selects the
reviewers to review the artifact. There must be at least one domain expert among
the reviewers (the number of domain experts depends upon the company budget
and policy). Another purpose of this phase includes the planning of time for the
completion of the review procedure. Leader with the help of author plans the

division of artifact among the reviewers based on their expertise.

4.2.1.2. Initiation Phase

In the initiation phase the artifact is divided and distributed to the reviewers for review.

Reviewers are notified about the artifact by the leader and he/she also gets the

acknowledgement about receiving the artifact by the reviewers. The initiation phase has

following sub-phases.

Setup

In the setup phase the leader divide the artifact into the parts according to the plan
and distribute the whole artifact to all the reviewers with the specified allocated
patt. The whole artifact is distributed for the understanding purpose. Distribution
of the artifact could be manual or with the tool depending upon the company
policy. Reviewers also notified about the allocation and distribution of the artifact
with the specified feedback time limit.

Artifact Acquisition

In this phase the reviewers acquire the artifact which is to be reviewed with their
defined parts and specified time to give the feedback. The reviewers send the

reverse notification about receiving the artifact to the leader.
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4.2.1.3.

Evaluation Phase

The purpose of the evaluation phase is to make artifact defect free. In the evaluation

phase the artifact is individually reviewed for finding the defects. The defects are

analyzed and are tried to be resolved using certain strategies. The sub-phases of the

evaluation phase are as follows.

Individual Review

In this phase the reviewers individually review the artifact. Keeping in mind the
benefits of individual evaluation and drawbacks of well discipline formal

meetings this phase is proposed for defect detection.

After reviewing the specified part of the artifact the reviewers give their feedback
to the leader within the allocated time limit. In the feedback the reviewers sends
the identified defect with the comments about the defects and the possible

solutions.

Defect Analysis and Resolution

After getting the feedback from the reviewers the leader and author see the
identified defects, analyze them and categorize them as less critical and critical
defects. Based on the defects analysis they decide the ways towards the defect
removal. If there are any defects which are accepted and need no discussion or

meeting these are fixed without meeting and discussion.
If the defects belong to the less critical defect category i.e. misconceptions or

ambiguity they will be discussed with them individually in a synchronous (face to

face interaction) or asynchronous (through telephone or e-mail) way.
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If the defects belong to the critical defect category or the reviewers have the

conflict between them. They will be discussed in the face to face meeting. The

meeting doesn’t require the presence of all the reviewers. Only those reviewers

are compulsory to attend the meeting who have identified the defect, have

conflicts or called by leader to attend the meeting.
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Figure 4.3. Logical Mode! of Defect Analysis and Resolution Phase

Rework

In this phase the author based on identified defects, issues, recommendations, the

results of the meeting and discussion if held fix the defects of the artifact. After

defect fixation the artifact is send to the leader
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4.2.14.

Closing Phase

The closing phase initiate when all defects and issues are resolved and based on it the

rework is performed by the author. In the closing phase it is verified by the leader that

whether all the identified defects are fixed by the author. The most important activity

performed in this phase is the postmortem of the process and the artifact reviewed. The

sub-phases involved in the closing phase are as follows.

Authorized

In this phase the leader verifies that all the changes have been made by author
based on identified defects.

Postmortem

In this phase two types of the postmortems are performed i.e. postmortem of the
review process followed and the postmortem of the artifact. In the postmortem of
the review process the suggestion about the improvement of the review process
are taken from the reviewers for improving the process. It also includes the
analysis of the resources used during review process and the outcome of the

review process.

In the postmortem of the artifact the experiences of the reviewers are shared about
the issues and defects identified and their solutions. The root causes of the defects
are also identified and the suggestions to avoid similar type of defects in future
projects are also discussed. This helps when the same type of the artifact comes

under review in future.

Postmortem phase can be conducted in different ways. It may be a synchronous

meeting of short duration, offline interviews or survey questioners etc.
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4.2.2, TEAM ROLES OF PROPOSED REVIEW PROCESS

Roles involved in the of the proposed review process are as follows.

4.2.2.1. Author

Main responsibility of the author is to prepare the artifact for review. Author helps the
leader in the planning of the division and allocation of the artifact to the reviewers.
Author does the rework and makes the changes in the artifact based on the identified
defects, issues and the solution to those defects and issues. Author also participates in the
discussions and meeting if held and required. Author also actively participates in artifact

and review process postmortem for future improvements.

4.2.2.2. Leader

Leader must be the defect analyst and the review expert plans and manages the review
process and its recourses. Leader with the help of author does the division and allocation
of the artifact to the reviewers. Leader also performs the authentication of all the changes
made by the author. During the defect analysis phase the leader analyzes the defect and
decide them as critical and less critical with the help of author. Based on this analysis
he/she along with the help of author do the discussions and meeting. Leader also

participates in the postmortem phase.

4.2.2.3. Linguistic Expert

Linguistic expert performs the pre-review of the artifact after artifact preparation in the
pre-initiation phase. He/She review the artifact for detecting and fixing the syntax,
spelling and grammar related less critical defects at the spot before passing the artifact to
the evaluation phase. He/She fill in the defects report form for the identified defects and

correction made.
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The work of linguistic expert leverages off the load of the expert reviewers and help them
utilizing their precious time for detecting critical and less critical defects. The linguistic

expert can work on multiple projects at the same time.

42.2.4. Reviewer

Responsibility of the reviewers is to identify defects individually from the allocated part
of artifact. Number of reviewers depends upon the company budget, policy and size and
complexity of the artifact. The suggested number of reviewers is five to six as it is proved

from the literature that if team size increases from six the review effectiveness decreases.

One of the reviewers in the team should be domain expert and he/she has to check the
appropriateness of artifact with respect to the domain. Reviewers also take part in the
postmortem phase by sharing their experiences about the review process, artifact under
review, identified defects their solutions and root cause of the identified defects. They

also give the suggestion for future improvements,

........ AN ROL S T
Author Leader | Linguistic Expert Reviewers
PHASES

Artifact Preparation L~
Planning L L
Pre-Review L
Setu

P L
Artifact isition

act acquisition L L
Individual Review

L~

Defect Analysis and Resolution L~ L L
Rework L~
Authorized L~
Postmortem L L~ L~ L
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4.2.3. MERITS AND DEMERITS OF PROPOSED REVIEEW PROCESS

Proposed review process is asynchronous with dual review activities. The reviewers have
to review the specified portion of the artifact and they are responsible for that part only.
First review is performed by linguistic expert in pre-initiation phase. This review runs in
parallel with the planning phase so it does not consume extra time. This activity provides
two fold advantages i..e. it helps in reducing the time taken by reviewers for defect

detection and it also save cost.

Another advantage of the proposed process is that reviewers review the artifact
individually at their own places without having problem of getting together for review at

same time and place.

The involvement of domain expert in review team proposed by review process help in
focusing the most critical defects and flaws related to design and overall working of the
system. Another improvement done in the process is the introduction of ieader role that
should be the defect analyst and review expert. He/She with the help of author analyze
the defects collected from individual review activity. They removes the false positive,
discuss less critical defects with the person who has identifies them and discuss and

resolves the critical defects in meeting.

The most important work done in the process is the introduction of the synchronous and
efficient meeting procedure, which mean that synchronous meeting should be held in
case of critical defects and conflicts, where the presence of all reviewers is not necessary.
Only the reviewers who have identifies the defects, have conflicts or called by the leader

are essential to attend the meeting. For other members it is not necessary to attend.

This meeting procedure helps in time save, as the purpose of the meeting is neither

defects detection nor discussion of all defects with all reviewers. It also reduces the issues
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related with the traditional meetings that are well disciplined, multiple small meeting, and

meeting for defect detection or for discussion of all defects that lasts for large duration.

The postmortem phase introduced in the process helps to learn from the experiences. The
member shares each others views. They recognize and identify hidden issues and
problems. All the members sit together and try to find out the root cause of the defects
that were identified during the review. The postmortem phase helps in two ways. It
improves the defect detection of similar type of artifact in future and it also provides

ways to think for future improvement of the review process.

Instead of all these benefits of the proposed review process there are some limitations of
the proposed review process, like currently no supporting tool is available, only
Asynchronous synchronous software inspection supporting tool can be adopted in this
process as it is custom build tool and it can work with any review process. The post
mortem phase is not mature and it needs to be improved. The proposed review process
lacks the open communication between the reviewers as compared to the meeting based

review processes but it utilized the meeting time for effective purpose.

42.4. TOOL SUPPORT

Conventional software review processes were manual and they require impersonal
physical well discipline review meeting. To overcome the problems associated with the
meeting based defect detection. Individual review processes was suggested by different
researchers. After recognizing that the individual evaluation gives better results, the
research regarding the asynchronous interaction of reviewers increases. Since then large
researches has been performed to develop tools which provide asynchronous review
facility to the reviewers. There are number of tools available currently which supports
different review processes (Mishra & Mishra, 2007). The table 4.2 summarizes the tools
and the feature they support.
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Intelligent Code Inspection in a C Language Environment (Brother’s et al., 1990).
Inspecting software in phases to ensure Quality (Knight & Myers, 1993).
Collaborative Software Inspection (Mashayekhi et al., 1993).

Scrutiny (Gintell et al., 1993).

Collaborative Asynchronous Inspection of Software (Mashayekhi et al., 1994).
Computer Supported Collaborative Review (Johnson, 1994).
Asynchronous/Synchronous Software Inspection Support Tool (MacDonald &
Miller, 1997).

Web based Asynchronous Software Inspection Tool (Nwesri & Ahmad, 2000).
Group Systems (Van Genuchten et al., 2001).

Groupware-supported Inspection Process (Halling et al., 2001).

Asynchronous Inspector of Software Artifacts (Stein et al., 1997).

hyperCode (Perpich et al., 1997).

Web inspection Tool (Harjumaa & Tervonen, 1998).

Web-based Inspection Process Support (Laitenberger & Dreyer, 1998).

XML Annotation Tool for Inspection (Hedberg & Harjumaa, 2002).

Internet Based Inspection System (Lanubile & Mallarado, 2002).

T Tool (Mishra & Mishra, 2007).
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C5I Any sync. No | Adhoc Yes | Yes xashayekhl o 1993
Scruitiny | Any - syne. Yes | Adhoc Yes | Yes Gintell ef al. 1993
CAIS Any Asyne Yes | checklist | no Yes ﬁashayekhl ot 1994
CSRS Any No Yes | checklist | Yes | Yes Johnson 1994
Sync . MacDonald and
ASSIST Any fasync Yes | checklist | Yes | Yes Miller 1997
WASIT Async yes | Adhoc yes Ehog:;" and 2000
GSs Any sync. Yes | Adoc |mo | No e Genuchten | 500,
Checklist .
GRIP Any sync. Yes /scenario Yes | Yes Halling et al. 2001
AISA Any Async Yes | Adhoc no Yes Stein et al. 1997
Any .
WiP/WiT | heml | AP No |checklist [no |ves | hadumasand | o8
doc (optional) ervonen
WIPS None sync. No | Adhoc no Yes B&:::;:?ergcr and 1998
Any
XATI html  |-No No | checklist | Yes | Yes pedbergand 1 207
doc a1
Hypercode | SO | No No | Adhoc |no |Neo Pempichetal. | 1997
Sync/async Checklist/ Lanubile and
IBIS Any (optional) Yes scenario Yes | Yes Mallarado 2002
T Toot Any Asunc no checklist | yes | yes ﬁ::ﬁ and 2007

The Asynchronous / Synchronous Software Inspection Supporting Tool (ASSIT) is
developed by MacDonald and Miller (1997). It can be used with the proposed review
process as it focuses on distributed environment and support any review process for any

type of artifact. It is designed with custom based process language called IPDL
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(Inspection process definition language). It supports both individual and group based
review activity. Asynchronous / Synchronous Software Inspection Supporting Tool
provide facilities to the reviewers like checklist, data collection and data classification. It

supports both synchronous and asynchronous activities.

4.3. ComraraTIivE EvaLuatioN OF Prorosep ReviEw ProcEss

This section provides the detailed comparative evaluation of the proposed review process
with existing review processes. The study has tried to minimize the issues and problems
related to existing review processes. They were comparatively analyzed based
effectiveness factors presented in detail in chapter 2. To overcome the issues related to
them an effective and efficient review process is proposed for reviewing the artifacts. The
comparative analysis of the proposed process is performed on the basis of the following
effectiveness factors i.e. Review Procedure, Interaction mode and purpose, Team

structure.

4.3.1. EVALUATION BASED ON REVIEW PROCEDURE

Many review processes have been presented by researchers since 1976 to enhance the
quality of software. All of them have introduced different procedures to perform review
of the artifact. Review processes introduced until now consists of three major phases i.e.
initiation phase, evaluation phase and closing phase. Each of these phases has associated
sub-phases. Every researcher has tried to provide effective combinations of sub-phase
(activities) for review process. Most of them have focused largely on the evaluation phase

of the review process and little work has been done on the initiation phase and closing

phase.

Researchers have tried to improve defects detection rate through different combinations

of activities. They have mainly focused on the improvement of evaluation phase. Some
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pre-reviewed by linguistic expert is reviewed again. Due to pre-review phase the
evaluation time decreases. This is proved from the experiment performed with

undergraduates. The experimental details are provided in the chapter 5.

The evaluation phase of the proposed review process has provided three main phases i.e.
individual review phase, defect analysis and resolution phase, rework phase. In the
individual review phase the reviewers individually evaluate the artifact for defect
detection. During this phase the reviewers focus more towards finding the critical defects
because most of the less critical defects are identified and fixed in the pre-review phase.
In the defect analysis and resolution phase unlike other processes the defects identified by
reviewers are analyzed by the leader and not with the group of reviewers. Based on the

defects criticality the defect are resolved synchronously or asynchronously.

In the closing phase the proposed review process has introduced the postmortem phase.
The purpose of postmortem phase is to provide the improvement suggestion for the
process like resource usage for particular type of projects etc. It is not restricted to the
meeting it can be conducted through several ways i.e. through interviews, questioners, e-
mail etc. Table 4.3 provides the clear sight of comparison of activities conducted between

proposed and exiting review processes.
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Review Process Pre-Initiation Initiation Evaluation Phases Closing Phases
Phases Phases
Fagan’s Review . . . Rework>»
Process | e Overview) Preparation® Meeting» Follow-up
ADR | Overview» - | Review) Meeting> Rework
N-Fold Review Planning’> 1...N Parallel Review) Rework>
Process Overview) Collation} Follow-up
Gilb and Graham Entry’>
Inspection | T Planning> | Checking»Logging> ch;{::_u
Process Kick off> Brainstorming > p
Private Review
Public Review> .
FTARM | ... (S;til;p;t_ N Consolidation phase> Conclusion
neato Group Review)>

Lo Private Review» Rework>»

Simplified Software | . Sc‘)e:‘il;:ation‘»" Control Review> Follow-up>
Meeting» Exit
Light weight
Review Process | ¢ Overview> Preparation> Meeting > Rework > Follow-up
Proposed Review Artifact  Planning Setup> Individual Review » Authorized »
Process (EHRP) Preparation > » | Artifact Defect analysis and Postmortem
Pre-Review | Acquisition® Resolution »
Rework >

4.3.2. EVALUATION BASED ON INTERACTION MODE (MEETING) AND

PURPOSE

Interaction mode (Meeting) refers to the way by which the review team members interact

with each other. It can be synchronous or asynchronous. Literature shows that the

synchronous meeting has its importance it can be formulized but can’t be eliminated.

Meeting modes suggested by different researchers were synchronous either with

compulsory presence of all the reviewers, optional for the reviewers to attend the meeting

or asynchronous. Purposes of the synchronous interaction mode suggested by different

researchers were group defect detection, individual defect discussion with author,

creation of unique defect list and defect collection.
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4.3.2.1. Issues with the Synchronous Interaction Mode (face to face meeting)

This section discusses the issues present in the current review meetings.

= Well Disciplined Meetings

Well disciplined review meetings are labor intensive, time consuming and require
large resources. Persons having leader or moderator role turns the meeting into
presentation. The personality and ego conflict problem arises in the well
disciplined review meetings. Mostly the well disciplined meetings are dominated
by one person who could be the moderator, leader or one of the reviewers who

has dominating personality.

=  Multiple Small Meetings

Multiple small meetings for defect detection can be costly as require large human
resources, time and contain overlapping defects. It takes extra time to eliminate
the duplication and increases the cost of the review process. It also increases the
load on the moderator to collect the defects from number of teams and eliminate
the duplicates. It is difficult for moderator to coordinate with muitiple teams

participating in multiple meeting.

* Meetings which Require the Presence of all the Reviewers

Mecting that requires every member to attend can be problematic. The reason is
that all reviewers have to meet at the same time and same place. The reviewers’
availability problem cannot guarantee an effective review meeting. It also wastes

the time of those reviewers who have no conflict with the author.

148



Effective Hybrid Review Process

*  Meetings Optional for Members to Attend

Meeting which are left open for member to attend or not, can fail when the person

who have identified the defect and have conflict cannot attend the meeting.

*  Meetings Held for Defect Detection

If the purpose of the meeting is de‘fect detection then it might happen that
efficiency of different reviewers is different. Some reviewers can be efficient in
reviewing and review faster other might take time to review. This efficiency
differentiation can decrease the defect detection rate and increase the review

meeting time.

» Meetings Held for Defect Collection

Meetings for this purpose also require large time to complete. In these meetings
the collection of defects, removal of duplicate and false positive takes place.
Another problem is that no discussion of detected defects takes place with
reviewers, this can increase the load of author due to ambiguity and

misunderstanding of detected defects.

=  Meetings Held for Discussion of all Detected Defects

This type of meetings can be costly in term of time spent for it. As all the defects
which were identified during individual checking are discussed in the meeting the
meeting time can be lengthy. It may happen that the critical and most important

defects may be neglected because of the detailed discussion on the minor defects.
Large amount of work has been done with respect to meeting but still there are issues

with them as mentioned above. Meeting procedure proposed in the proposed review

process can be a good attempt to reduce the above issues.
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In the proposed review process the defects identified by the reviewers individually are
analyzed by the leader. He/She categorize them and decide the next step towards defect
removal. After analysis the defects which belong to less critical category are discussed
with the person who has identified the defect. This discussion doesn’t require face to face
meeting. It can be done asynchronously. But if the defects belong to critical defect
category i.e. the defect that the can cause the system failure are discussed in a short face
to face meeting. This short meeting is not well disciplined, not for defect detection,
collection and discussion of all type of defects even does not requires the presence of all
reviews. Only the reviewers having the conflict, have identified critical defects or called
by leader must have to attend the meeting. The advantage of such meeting is that it
cannot waste the time of those reviewers whom have no conflict. The meeting time is
also short. It does not require large resources. The comparison of proposed meeting

procedure summarized in table 4.4.

tlg

“Meeting

Review Meeting Meeting

Processes Held Session Purpose Type

Fagan’s  Review Yes Single Defect Detection Sync

Process

ADR Yes Multiple Discussion of all defects Syne

N-Fold  Review Yes Multiple Defect Detection Sync

Process

Gilb and Graham Yes Single Defect Collection, Sync

Inspection Process Remove false positive

FTARM Optional No Discussion of all unresolved Syne / Asyne
issues

Simplified Yes Single Discussion of all defects, Sync / Async

Software Remove false positive

Review Process

Light weight Yes Single Defect Detection Sync / Async

Review Process

Proposed Review In case of critical Single Discussion of critical defects only Sync / Asyne

Process (EHRP) defects & conflicts
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4.3.3. EVALUATION BASED ON TEAM STRUCTURE

The team structure as described in chapter3 consists of team size, role assignment and
individual expertise level. Many researchers have provided an effective team size. The
most optimal team size found in literature is five to six. The team size in the proposed
review process is not fixed but suggested as six members. Roles assignment with respect
to different researcher view point is also described in chapter 3. There is not much
disagreement regarding roles in different review processes. According to Land et al.

(2000) the role has not significant effect on the review process.

Proposed roles for the proposed review process (EHRP) author, linguistic expert and
leader and reviewers. The benefit of having linguistic expert is to minimize the load from
the reviewers. Linguistic expert performs pre-review before passing of artifact to the
reviewers. Leader (defect analyst) with the help of author analyzes the detected defects
and decides the interaction mode. The reviewers review with more focus towards finding

the critical defects during individual review.

Considering the individual expertise level the proposed review process have introduced
leader role with defect analysis and review expertise capabilities. None of the process so
far has suggested such role. There should be. at least one person in the review process
who has the experience in the defect analysis. The benefit of having a defect analyst in a
team is that he/she easily analyze the defect categories and based on it he/she decide to

move forward successfully towards the defect resolution,

On the other hand one of the reviewers should be domain expert to find out the flaws
related to domain. Because mostly the domain related defects are critical and they lead
the project to dump. If these defects are not identified in the initial phases they can cause
the project failure. Table summarizes the evaluation of proposed team structure via

comparative analysis with existing structures.
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Domal prt

Roles

Review Process
Considered
Fagan’s Review Process No Author, Moderator, Reader, Recorder, Reviewer
ADR Yes Author, Reviewer
N-Fold Inspection Process No Author, Moderator, Reviewer
Gilb & Graham Inspection Process No Author, Leader, Checker, Scribe
FTARM No Producer, Moderator, Reviewer
Simplified Software Review Process Yes Author, Leader, SQE, Reviewer
Light Weight Review Process No Producer, Consumer, Independent Reviewers,
Operational Manager
Proposed Review Process (EHRP) Yes Author, Leader, Reviewers, Linguistic Expert
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CHAPTER 5

EXPERIMENTAL |
EAVALUATION |

This Chapter provides the detailed description of the experiment performed to evaluate the proposed review process. It

has following sections.

» 5.1. ‘Introduction’. This section states the needs of the experiment performed using different review
processes. '

= 5.2. ‘Experiment definition’. This section gives the description of the experiment with its purpose and
objective.

= 5.3. ‘Experimental Preparation’; This section describes the experiment preparation in detail.

*  5.4. ‘Experiment Planning’: This section states the planning of the experiment needed before its execution.

s 5.5, ‘Experiment Execution’: This section gives the detailed description of the execution of experiment.

" 5.6. 'Data collection and Analysis’: In this section the data collection and its analysis to find out the results is

described.
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5.1. INTRODUCTION

Software Reviews are the most important way to make the artifact defect free at earlier
stages. It is a way through which the number of detected defects increases within small
amount of time. In this fast software development world it is not practical to conduct
large reviews, which heavily relies on the presence of all members of review team for
defect detection or discussion. It is impractical to call all members of the review team
even for discussion of defects. It is very important to have some means in which all
reviewers are not required to attend the meeting at the same time and place for defect
detection or discussion, because it is impractical to call the reviewers whom have no
concern with identified defects. Moreover there is a need to have some procedure in
software review process through which the member get to the table and provide their

suggestions for further improvements.

Numbers of researchers have suggested different review procedures, meeting suggestion
and team structure but there are needs left behind such as

» To increase the defect detection rate through an effective review procedure

* To increase the reviewers’ focus on most critical defects.

* To reduce the total time of review process.

= To reduce the effort spent by reviewers in defect detection.

= To conduct an efficient review meeting.

To fulfill these needs, the review process has been proposed named as Effective Hybrid
Review Process (EHRP). This chapter describes the experiment conducted to verify the
proposed review process, The experimentation is an important way to measure the
performance and effectiveness of the review process (Basili et al., 1986), (Basili et al.,
1998). Performing the experiment provides confidence in assumption about benefits and

weaknesses of a process.
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This chapter describes the hypothesis, experimental variables, experimental design,
subjects participating in the experiment, details of execution of experiment, threats to the
validity of experimental design. At the end the collection of data and its analysis

performed to answer the research questions.

5.2. ExpermMEnT DEFINITION

Experimentation refers to performing empirical studies in software engineering. It has the
objective to evaluate strengths and weaknesses of processes and techniques that support

software development.

Sometimes it is very difficult for experimenter to get the desired results because of
variation sand differences in human capabilities. Experiments in software engineering
field have to deal with the low number of subjects. The main reason behind this is that the
use of professionals as subject is expansive. The economical limitations can be obstacle

in performing experiments with professional.

The experiment described in this chapter compares the effectiveness of the different
review processes. It also compares the meeting procedures used in different exiting
review processes as well as the proposed review process. It compares following cases of
meeting.

= Meeting held with the purpose of defect detection, where the presence of all
reviewers is necessary.

. Meeting held with the purpose of discussion of defects which are detected
individually by reviewers to remove false positive, where the presence of all
reviewers is necessary.

*  Meeting held with the purpose of discussion of critical defects only identified by

reviewers individually, where the presence of all reviewers is not necessary.
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5.3. ExpERIMENT PREPARATION

This section provides the detail of necessary preparation performed to conduct the
experiment i.e. details related to the subject involved in the experiment and the review

material provided during the experiment etc.

5.3.1. SUBJECTS

Subjects are the persons who participate in the experiment. In this experiment the
students acted as subjects. The result of the experiment also depends upon the selected
persons for the experiment. Besides the selection of review procedure they must also be

selected with great care.

There were 18 subject enrolled in BCS honors program (NIIT, Islamabad). The subjects
were selected on the basis of background assessment form, which were given to them to
know about their educational background before selection. They were selected on the
basis of their working experience in software industry and courses they have previously
studied or studying currently. The background assessment form is attached in the
Appendix B6. This form provided the detailed information of the subjects with respect to
their education, working experience in software industry, interested courses, courses
studied and studying currently. These details helped in selecting the most suitable
students for the experiment. All the subjects had taken software Engineeringl, in their
previous semesters and currently studying software Engineeringll, Most of the students
had worked on the Automated Teller Machine (ATM) system development with the
documentation in their previous semester. Many of them had internee level working

experience in the software industry.

5.3.2. REVIEW MERETIAL

Review Material provided to the subject for review was
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* Software Requirement Specification of Automated Teller Machine (ATM)

Software requirement specification of the automated teller machine was written in
natural Language (English). It was small enough to be usable in an experiment. It
consists of 5 pages. The artifact specified the detailed requirement of automated

teller machine.

®  Defect Report Form

Defect report forms were provided to all the subjects. In the case of group defects
detection single defect report form was provided to the subject, acting as group
moderator. In the case of individual checking every individual reviewer was

provided separate defect report form.

5.3.3. DEFECT CLASSIFICATION

Defect can be anything that might cause the system to behave differently from the
expectation. Inconsistency, incorrectness, ambiguity, incompletion can be the defect.
Language defect can be grammatical or problems in wording structure etc. There can be
functional defects which cause problems in functionality of the system, which results in

its failure.

Defects classification characterizes the defects, based on their severity and impact on the
quality of the software. Number of different defect classification types suggested by
different researchers. The following defect classification scheme was constructed in the

thesis.

5.3.3.1. Critical Defects

Critical defects are those defects which cause an application useless and system failure.

Critical defects are consequential and can cause failure of system if not corrected in
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requirement specification artifact. Their correction demands redesign of the software, if
detect in later stages. They are expensive to handle at later stages of the development.
They must be corrected at initial stages of the development in the software requirement
 specification artifact. Critical defects can be of the following type:

= Incorrect or missing functionality especially related to undesired output.

*  Design related defects.

5.3.3.2. Less Critical Defects

Less critical defects can cause misinterpretation and ambiguity in understanding as a
result they lead to serious flaws at the end of the development. If less critical defects are
left they can take form of critical defects. It includes defects like:

. Spelling Mistake

. English Grammar Mistake

. Sentence defect that is incomplete or ambiguous sentence.
= Syntactical mistake

Ll Formatting style.

= False positives

. Misconceptions

. Missing functionality

The experiment is conducted with 20 seeded defects in requirement specification artifact
of automated teller machine. This classification helped us to analyze the focus of the
group on the type of defects during defect detection. Subjects were unaware of the defect
classification. They were not required to classify the defects into classes. Leader (defect

analyst) with author marked the defects into classes.
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5.4. ExperiMENT PLANNING

This section describes the necessary planning required to execute the experiment. It
includes definition of variables for experimental study i.e. hypothesis description,

experimental design and threats to the experimental study.

5.4.1. VARIABLES

There are two types of variables defined for the experiment i.e. independent variables and
dependent variables. The aim of the study was to change the independent variables and

study their effects on the dependent variables

5.4.1.1. Independent Variables

Independent variables are the variables that determine the experimental results. They
have the effect on the dependent variables (Wohlin et al., 2000). Following independent

variables have been used in the experiment.

= Review Procedure

Different review processes has introduced different procedures for reviewing the
artifact. The independent variable, review procedure was changed with respect to

review process and the dependent variable was analyzed.

» Interaction Mode

Interaction mode refers to impersonal physical interaction of subjects or online
discussion using tools. It was not studied and changed because of the resource

limitation. The experiment was done totally manually,
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= [Interaction Purpose

Interaction purpose refers to the reason of review meeting. There can be different
purposes of the meeting held in a review process. This independent variable was
manipulated by changing the purpose. The effect of change was studied by

analyzing dependent variables.

» Team Structure

Team structure contains number of independent variables that is the team size,
role assignments and individual expertise. The effect of independent variables,
role assignment and individual expertise was studied with the help of dependent

variables.

5.4.1.2. Dependent Variables

The dependent variables represent the outcome of the experiment. They are the variables
whose values can change with the change of independent variables (Perry et al., 2000).
They are not manipulated in the experiment. They are only measured to find out the
results of the experiments. The values of dependent variables are analyzed to validate the

hypothesis. Following are the dependent variables categories.
" Review Process Effectiveness

Review process effectiveness refers to how many defects identified by using a

particular review process.
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Effectiveness can be measured as:

Effectiveness = No. of defects identified

Total No. of defects in artifact
% Total Number of Defects Identified (by each group)
Total number of defects identified by a particular group can be calculated as:

Total Number of defects identified by Group(x) =
Total No. of (Critical +Less Critical) defects identified by Group(x)

¢ Ratio of Defects Identified (by each group)

Ratio of defects identified by particular group can be calculated as:
Ratio of defects identified by Group(x) =

Total No. of defects identified by Group(x)

Total N 0. of defects in artifact

< Number of Critical Defects Identified (by each group)

Total number of critical defects identified by every group can be calculated to

analyze focus of every group towards this class of defect.

+» Ratio of Critical Defects Identified (by each group)

Ratio of critical defects identified by particular group is calculated as:
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Ratio of critical defects identified by Group(x) =

Total No. of Critical defects identified by Group(x)

Total No of Critical defects in artifact

< Number of Less Critical Defects Identified (by each group)

Total number of less critical defects identified by every group can be

calculated to analyze focus of every group towards this class of defect.

% Ratio of Less Critical Defects Identified (by each group)

The ratio of less critical defects identified by particular group can be

calculated as:

Ratio of less critical defects by Group(x) =
No. of less critical defects identified by Identified by Group(x)

Total No. of less critical defects in artifact

Efficiency of Review Process

Efficiency is defined as number of defects detected per hour. It is measured as:

Efficiency = No. of defects identified
* 60

Time (min) spent for defect detection

% Time spent for complete review process (by each group)
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%+ Time spent for pre-initiation phase (by Group3)
<+ Time spent for initiation phase (by each group)
% Time spent for evalua&n phase (by each group)
< Time spent for initiation phase (by each group)
+ Time spent for closing phase (by each group)

% Time spent for defect detection (by each group)

5.4.2. HYPOTHESIS

Hypothesis refers to the supposition made to draw out and tests its end results (Basili et
al., 1998). Reason of stating the hypothests is that, it clearly shows what an experimenter
wants to evaluate in the experiment. To evaluate the hypothesis the dependent variables

are scrutinized. These hypotheses were evaluated to find their consequences.

5.4.2.1. Hypothesis for Review Process Effectiveness

The following hypothesis considers the overall effectiveness of the groups participated in

experiment to perform review using different review processes.

Hol: All groups (Group!, Group2 Group3) are equally effective
Hal: All groups (Groupl, Group2 Group3) do not have same effectiveness.

The above hypothesis compares the groups that whether all groups are equally effective

or all groups do not have same effectiveness.

The following hypothesis consider the defect detection effectives of groups participated

in experiment

Ho2: Total number of defects identified by Group3 is greater than Groupl and
Group2
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Ha2: Total number of defects identified by Group3 is less than Groupl and
Group?2

As the defects divided into two categories (critical and less critical) the total number of
defect can be found by summing up the critical defect and less critical defects. So for this
purpose we have to identify critical and less critical defects found by every group and
compare their effectives. The following hypotheses compare the critical and less critical

defects effectiveness with respect to each group.

Ho3: Total number of critical defects identified by Group3 is greater than
Groupl

Ha3: Total number of critical defects identified by Group3 is less than
Groupl

Ho4: Total number of critical defects identified by Group3 is greater than
Group2

Ha4: Total number of critical defects identified by Group3 is less than
Group2

Ho5: Total number of less critical defects identified by Group3 is greater than
Groupl

Ha5: Total number of less critical defects identified by Group3 is less than
Groupl

Ho6: Total number of less critical defects identified by Group3 is greater than
Group2

Ha6: Total number of less critical defects identified by Group3 is less than
Group2

164



Effective Hybrid Review Process

Ho7: Domain expert in a group can detect more critical defects.

Ha7: Domain expert in a group can not detect more critical defects.

5.4.2.2. Hypothesis for Review Process Efficiency

The following hypothesis considers the overall efficiency of the groups participated in

experiment to perform review using different review processes.

Ho8: All groups (Groupl, Group2 Group3) are equally efficient
Ha8: The efficiency of Group3 is more than Group2 and Group3.

Ho9: Meeting held for critical defect discussion are efficient than meeting for
either defect detection or discussion of all defects.
HA9: Meeting held for critical defect discussion are not efficient than

meeting for either defect detection or discussion of all defects.

5.4.3. DESIGN

Experiment was conducted with three groups each group consists of 6 subjects. Total
number of subjects who participated in experiment was 18. Division of the subjects into
three groups was based on the requirement of the review process which will be used in
experiment. Subjects have to perform review of requirement specification artifact of
automated teller machine using Fagan’s review process, Simplified software review
process and proposed review process (EHRP). Fagan’s review process does not consider
expert in their review team and the other review processes do consider. The subject with
knowledge and experience of the automated teller machine was the member of other two
review processes except the Fagan’s process. The experience and knowledge of subjects
with respect to automated teller machine was analyzed by the background assessment

form filled by the subjects before the selection for experiment.
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Once the background and knowledge of subjects was analyzed they were selected and
divided into groups. After division each group was allotted review process with which
they had to review the requirement specification artifact of automated teller machine.
Groupl performed review with Fagan’s review process which is well disciplined meeting
based review process, Group2 performs review with Simplified software review process
which emphasized on small meeting for discussion of all detected defects and the Group3
performed review with proposed review process (EHRP) which emphasized on pre-
review before initialization of review process and meeting for the discussion of critical
defects only. Each group had to review the requirement specification artifact of
automated teller machine with the procedure given in the allotted review process. It was 5
pages long which contain 20 known defects shown in table 5.2 out of which 8 were

critical defects and 12 were less critical defects.

Before the start of the experiment each group was given lecture and training regarding
allotted review process. The overview and description of automated teller machine was
not given at this stage because this task was part of the review process. The tables 5.1 and

5.2 show the experimental design and defects in the artifact.

T fsujts | Artifact

Group 1 Fagan’s Review Process 6 ATM
Group 2 Simplified Software Review Process 6 ATM
Group 3 Proposed review process (EHRP) 6 ATM

B 12 20
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5.4.4.

VALIDITY THREATS

Validity threats are factors that affect the dependent variables but are not like controlled

independent variables. This section describes the internal and external validity threats to

the experiment and measure to control them.

5.4.4.1.

Internal Validity Threats

Internal validity threats are opposite description of the experimental findings that make

the cause-effect relationship between dependent and independent variables (Wohlin et al.,

2000). The source of internal validity threats are:

Selection

This threat is related to difference in performance of human being involved in the
experiment. Every individual has histher own characteristics for example
proficiency in reading and understanding of English language etc. This threat was
controlled by assignment of roles to the subjects with their relevancy. Subjects at
the top grade and having experience with the domain of the artifact were selected

to review using the review process which needs domain experts.

Learning Effect

This threat is due to the change of behavior of the subjects during experiment. It
was reduced by similar training of all subjects, similar requirement specification
artifact of automated teller machine and collection of defects report forms
immediately after the review was over. Defects report form were collected
immediately to avoid the time differences as well as to prevent any changes made

by subject at last moment.
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Instrumentation Effect

Instrumentation effect deal with the problem that differences in result occurs due
to difference in review material provided to the subjects and the way the subject
used the review material. As the review of same requirement specification artifact

of automated teller machine was performed, thus we had overcome this threat.

Processes Conformance

It refers to the instruction followed by subject completely. It might be possible
that subjects did not follow the procedure of review processes allotted to them for
defect detection. We were confident that the reviewers did not switch from the
assigned review process to another. We tried to control this threat by asking them

to what degree they had followed the rules and instructions.

Exchange of Information:

Exchange of information is great threat for the experiment results especially when
conducted in academic environment. This threat was controlled by monitoring the

performance of the reviewers all the time.

5.4.4.2. External Validity Threats

External validity threats refer to generalization of the results to industrial practice

(Wohlin et al., 2000). Following external threats were analyzed for the experiment.

Representative Subjects

The most important threat for the experiment was use of students as the subjects,
because most of them had not much working experience in the software industry.

They had internee level experience. They were not professional software
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engineers. The most of the subjects did not have professional experience and
domain knowledge that an industry reviewer could have. Due to this we cannot

say that the results of the experiment are generalized for industry environment.

We had not considered that threat as much as critical because many researchers
had investigated the use of students as a subject in experiment and they had
provided argument both for and against them (Wohlin et al., 2000). Wohlin et al.

did not identify any difference in their efficiency.

* Representative Artifact

Artifact selected for the review was also not representative of the industrial
problems. Software specification report of automated teller machine that was

provided for review to the subjects cannot be comparable with the real artifact.

5.5. Exrerivent Execution

Activities performed for the experiment was background assessment of subjects for
selection purpose, training for gaining knowledge, and the review process execution by
each group to review the same artifact provided to them. The purpose of reviewing same

artifact was to evaluate the effectiveness and efficiency of each process from single level.

5.5.1. SUBJECTS BACKGROUND ASSESSMENT

Background assessment of subjects was the pre-requisite of the experiment. Every subject
was provided background assessment form to fill. This form provided educational details
of subjects, their strength areas, working experience and review experience. On the basis
of this form not only the subjects were selected and divided into groups, they were also

allotted the review processes based on their experience.
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5.5.2. TRAINING

Students were provided the training related to the aims and objective of the experiment,
general procedure of the experiment and the review processes they were used in the
experiment. Brief overview of all the review processes was provided to respected groups.
Training session continues for one hour. All the students were prepared for the
experiment in one hour lecture. Overview of the requirement specification artifact of
automated teller machine was not provided at this stage because this process could be
held during the experiment and all students were supposed to have the knowledge about

the automated teller machine system.

5.5.3. REVIEW EXECUTION

Subjects performed review in three groups using different review processes. Review of
the artifact was progressed differently by different groups with respect to allofted review
process. Groupl performed review with Fagan's review process, Group2 performed
review with Simplified software review process and the Group3 performed review with

proposed review process i.e. Effective hybrid review process.

5.5.3.1. Groupl Review

Group! performed review with Fagan’s review process. Among the six members one of
the subjects was selected as author, based on experience and knowledge about
automated teller machine and one of them was selected as moderator, based on his
capabilities mentioned in the background assessment form. The subjects followed these

phases.

= Overview

In the overview phase small meeting was held between all the subjects. The

moderator gave the overview of the artifact which was to be reviewed i.e.
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requirement specification artifact of automated teller machine. Moderator selects
one reader, and one recorder. Three left subjects acted as reviewers. Role
assignment took place based on their capabilities. Review material i.e.
requirement specification artifact of automated teller machine was provided to all
the subjects. With the margin of preparation time the members were notified

about the defect detection meeting time by moderator.

Preparation

After the overview meeting 2ll the members were asked, to individually read the
requirement specification artifact of automated teller machine for understanding

purpose only. They were not allowed to detect defects at this phase.

Meeting

After the individual preparation all the member attended a meeting for defect
detection purpose. Moderator managed the meeting. Subject selected as reader
paraphrased the artifact. The subjects acting as reviewers found the defects and
the recorder noted down the detected defects, Moderator gave the defect report

form to the author.

Rework

Selected author performed the changes based on the defects identified in the

meeting.

Follow-up

Moderator verified that changes have been performed. Then all of the members
signed of the artifact. When the review process was completed, the defect report

form and noted time duration of each phase was collected from the moderator.
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5.5.3.2.

Group2 Review

Group2 performed review using Simplified software review process. Among the six

member of team, one was selected as leader, one as software quality engineer and the

four members worked as reviewer. One of the researchers acted as author. Group2

followed following phases.

Orientation

In the orientation phase the reviewers got the requirement specification artifact of
automated teller machine which was to be reviewed and defect report form.

Reviewers were allotted part of the artifact to review,

Private Review

In the private review phase the subjects selected as reviewers individually

reviewed the artifact and noted down the defects on defect report form.

Control Review

In the control review phase the author marked the collected defects as agreed,
disagreed and discuss. Agreed category defects belong to the defects which were
identified by the reviewers and actually present in the artifact. They were seeded
defects. Disagreed category defects belong to the defects which were not present
in the artifact. Discuss category defects belong to the defects which were

identified by the reviewers but reflected their confusion.

172



Effective Hybrid Review Process

" Meeting

In the meeting phase all the members attended the meeting. The author read
agreed defects for once only. The disagreed and discuss category defects were

discussed in detail.

s Rework

In the rework phase the author performed the changes to rectify the defects

*  Follow-up

The Subject selected as software quality engineer verified that changes have been

made by author.

s Exit

After verification the subject selected as software quality engineer exit the

meeting.

5.5.3.3. Group3 Review

Group3 performed review using proposed review process i.e. Effective hybrid review
process. Among the six selected subject for Group3 one was selected as linguistic expert,
and one as leader (defect analyst) based on their knowledge which was assessed from the
background assessment form. Subject having high domain knowledge were selected as
reviewer for Group3. One of the subjects acted as author. Three left subjects acted as
reviewers. Unlike other Groups the Group3 followed pre-initiation, initiation, evaluation

and closing phases. The phases followed by Group3 are as follows:
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Pre-Review

In the pre-review phase the subject selected as linguistic expert reviewed the
artifact for less critical defects like spelling mistake, grammatical defects and
wording structure etc. He/she performed changes to the artifact at the spot and

note down the defects and changes made to the artifact.

Planning

In the Planning phase leader and author planned to divide the requirement
specification artifact of automated teller machine with respect to the reviewers’
expertise. This phase runs in parallel with the pre-review phase. When the
planning and pre-review phases ended the author and leader finalized the division
of artifact.

Setup

In the setup phase the leader and author finally divided the artifact with respect to
reviewers’ expertise. They distribute the artifact along with defects report form to

each individual reviewer.

Individual Review

Subjects acting as reviewers performed individual review in this phase. They read
the artifact, identified the defects and noted down the defects on the defect report

form.
Defect Analysis and Resolution

After individual review the leader analyzed the defects together with author and

marked them as critical and less critical defects. Detail of this defect
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classification is described in section 5.3. They passed the critical defects for the
meeting. Accepted defect was fixed in the rework phase by the author. Less
critical defects were discussed individually with the person who had identified

them. They were not discussed in review meeting.

Meeting

In the review meeting only those members were essential to participate who had
identified the critical defects or required by leader to participate. Other members
could also participate in discussion but not necessarily. Author and leader
discussed the critical defect one by one with the reviewer who had identified

them.

Rework

Author performed the necessary changes to the artifact.

Authorized

Leader verified the changes made by the author.

Postmortem

After authorized phase members were provided postmortem form. It contained the
question regarding the review process improvement. They wrote down their
experience about the review i.e. what issues and defect could mostly occur in such

kind of system,
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5.6. Data CoLLECTION AND ANALYSIS

Data of the experiment should be collected very carefully. It should be made sure that the
data collection activity was performed correctly and data collected was valid. It was
checked that all groups had filled the defect report form. Data in case of group meeting
was collected by group defect report form, created by the recorder. In case of individual

defect detection the data was collected by individual defect report form.

Once the data was collected the detailed analysis of data was performed. Data analysis
was performed to evaluate the hypothesis concerning the effectiveness and efficiency of

review procedure, interaction mode and purpose and team structure.

Regardless of the reading technique used for defect detection, the effectiveness of review
process heavily depend upon the factors i.e. review procedure, interaction mode and
purpose and the team structure. These factors had effect on the overall review process

effectiveness and efficiency.

In the experiment the subjects were divided into three groups based on the review
process they had to use. The analysis of the experiment was performed in the following

steps.

» Review process effectiveness compared at group level to find out the differences

among different group.

* Review process efficiency compared at group level to find out the differences

among different group.

» The effect of team structure compared in different groups.
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Important data for analysis was the defect report form and the calculated time of every
phase of the review process .Defect report form submitted by each group showed the
detail of the defects they had detected.

5.6.1. ANALYSIS OF REVIEW PROCESS EFFECTIVENESS

Review process effectiveness refers to how large numbers of defects identified by using a

particular review process (Wohlin et al., 2000b)

To analyze the effectiveness of the review process dependent variables must be

analyzed. Analysis of dependent variables is summarized in the table 5.3.

Gp rup3 o
Defect detection mode Group Individual | Individual
No. of defects identified - 11 12 16
No. of defects missed 9 8 4
Ratio of defects identified 0.55 0.60 0.80
Ratio of defects missed 0.45 0.40 0.20
No. critical defects identified 3 5 7
No. of critical defects missed 5 3 1
Ratio of critical defects identified 0.38 0.63 0.87
Ratio of critical defects missed 0.63 0.38 0.23
No. of less critical defects identified 3 7 9
No. of less critical defects missed 4 5 3
Ratio of less critical defects identified | 0.66 0.58 0.75
Ratio of less critical defects missed 0.33 0.42 0.25

Before comparing the effectiveness of each group we must analyze that whether there

was any group effective. For this the following hypothesis was formulated.
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Hol: All groups (Group!, Group2, Group3) are equally effective
Hal: All groups (Groupl, Group2, Group3) do not have same effectiveness.

Above hypotheses compares that whether all groups are equally effective or all group do

not have same effectiveness.

The statistical test Cochran was performed to analyze the hypothesis. Test result showed
that as the decision rule was Chi-square that the hypothesis Ho would be rejected, if the
values calculated (Q) from the Cochran’s test statistic would be greater than the tabulated
(P). The t statistic showed that when Q=10 the P = 9.2 at df =5 (Q>P), ¢=0.10. So we
rejected Ho of equal effectiveness and concluded that one group was more effective than

others.

It was proved from the Cochran’s test, that there is one group effective than the others.
The next step was to find out the group who had detected large number of defects, while

performing the review. To analyze this following hypothesis were analyzed.

Ho2: Total number of defects identified by Group3 is greater than Groupl and
Group2

Ha2: Total number of defects identified by Group3 is less than Groupl and
Group2

As the total number of defects calculated by adding the total number of critical as well as
less critical defects we had to analyze the critical and less critical defects identification

effectiveness for each group. For this following hypothesis were investigated.
Overall hypothesis was that the total number of critical and less critical defects detected

was greater in Group3 than Groupl and Group2. For performing the test, the hypothesis

was divided as:
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Ho3: Total number of critical defects identified by Group3 is greater than
Groupl

Ha3: Total number of critical defects identified by Group3 is less than
Groupl

Ho4: Total number of critical defects identified by Group3 is greater than
Group2

Ha4: Total number of critical defects identified by Group3 is less than
Group2

HoS: Total number of less critical defects identified by Group3 is greater than
Groupl

Ha5: Total number of less critical defects identified by Group3 is less than
Groupl

Ho6: Total number of less critical defects identified by Group3 is greater than
Group2

Ha6: Total number of less critical defects identified by Group3 is less than
Group2

5.6.1.1. Number of Critical Defects Identified (by each group), Ratio of Critical
Defects Identified (for each group)

There were 8 critical defects which were seeded before giving the artifact of automated
telter machine to the subjects for review. Figure 5.1 shown below compare the number of

critical defects detected by each group.
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Figure 5.1. Comparison of No. of Critical Defects
Identified and Missed by Each Group
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Figure 5.2. Comparison of the Ratio of Critical Defects
Identified and Missed by Each Group

Total number of critical defects identified by every group could be calculated to analyze
foéus of every group towards this class of defect. Experimental result shown in table 5.3
shows that the Group3 had detected higher number of critical defects than Groupl and
Group2. This shows that the subjects who had performed review with proposed review
process had larger focus on finding critical defects. Graph shown in figure 5.1 presents
the experimental result which clearly indicates the difference between three groups with

respect to their focus on critical defect detection. Figure 5.1 shows the total number of
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defects identifies by each group and figure 5.2 show the ratio difference among three
groups. Groupl had identified 3 critical defects and missed 5 defects. Group2 and
Group3 had identified 5 and 7 critical defects respectively and missed 3 and 1 critical
defects. This shows the effectiveness of Groupl with respect to critical defect
identification is 38%, Group2 has 63% and Group3 has 87 %.

To analyze the hypothesis (Ho3, Ha3), the Fisher exact test was performed on this data.

al Defects Missed B
Groupl 3 5
Group3 7 1

Test results showed that at A=8, B=8, a=4 and at the significance level 0.05 critical value
was 0.038, which was less then b (b=7, 7>0.038). As the test showed that at a=4 the
critical value=0.038 and it increases as we moved up, so for a=3 the critical value must
be low. Based on these results we accepted the hypothesis that total number of critical
defects identified by Group3 was greater than Groupl and rejected the hypothesis that
total number of critical defects identified by Group3 was less than Groupl.

To analyze the hypothesis (Ho4, Had), the Fisher exact test was performed on the

following data.

Crltlca c Intl Critlcal Dfects Mlsse ]

Group2 5 3
Group3 7 ]
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Test results shows that at A=8, B=8 and a=5 and significance level 0.05 the critical value
was 0.013, which was less then b (b=7, 7>0.013), so we accepted the hypothesis that total
number of critical defects identified by Group3 was greater than Group2 and rejected the
hypothesis that total number of critical defects identified by Group3 was less than
Group2.

Above experimental results and the both Fisher exact test performed on the groups
showed that the Group3 has detected more defects than Groupl and Group2 so the

Group3 was effective with respect to critical defect detection.

5.6.1.2. Number of Less Critical Defects Identified (by each group), Ratio of Less
Critical Defects Identified (for each group)

There were 12 less critical defects which were seeded before giving the artifact for
review. Figure 5.3 shown below compare the number of less critical defects detected by

each group.

-
o

m identified|
m missed

i

No. of Less Critical Defects
identified and missed
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Group1 Group2 Group3
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Figure 5.3. Comparison of the No. of Less Critical Defects
ldentified and Missed by Each Group
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Figure 5.4. Comparison of the Ratio of Less Critical Defects
Identified and Missed by Each Group

Total number of less critical defects identified by every group could be calculated to

analyze focus of every group towards this class of defect. Like critical defect

identification the graph shows effective results of Group3 with respect to less critical

defects. Total number of less critical defects for Group3 was calculated by adding the less

critical defect identified in pre-review phase and identified in individual review phase.

Figure 5.4 shows the difference of less critical defect detection between three groups.

Groupl which performed review with Fagan’s review process did not show the

significant results. It was also found from the graph shown in figure 5.4 that Groupl and

Group2 had more focus on finding the less critical defects as compared to critical defects.

To analyze the hypothesis (Ho5, HaS), the Fisher exact test was performs on the

following data.

Less Critical Defects ‘

Identified

Less Critical ths |
Missed

Groupl

8

4

Group3

9

3
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Fisher exact test results showed that at A=12, B=12, a=8 and at the significance level
.05 critical value was 3.05, which was less than b (b=9, 9>3.05), so we accepted the
hypothesis that total number of less critical defects identified by Group3 was greater than
Groupl and rejected the hypothesis that total number of less critical defects identified by
Group3 was less than Groupl.

To analyze the hypothesis (Ho6, Ha6), the Fisher exact test was performed on the
following data.

" Less Critical Defects " Less Critical Defects
Identified Missed
Group2 7 5
Group3 9 3

Fisher exact test results showed that at A=12, B=12 and a=7 and significance level (.05
the b=9, critical value was 2.045, which was less then b (b=9, 9>2.045), so we accepted
the hypothesis that total number of less critical defects identified by Group3 was greater
than Group2 and rejected the hypothesis that total number of less critical defects
identified by Group3 was less than Group2.

Above experimental results and the both Fisher exact test performed on the groups

showed that the Group3 has detected more less critical defects than Groupl and Group2

so Group3 was also effective with respect to less critical defect detection.
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5.6.1.3. 'Total Number of Defects Identified (by each group), Ratio of Identified
Defects (for each group)

It was discussed previously that, the total number of defects identified by a particular
group could be calculated by adding, all the critical and less critical defects identified by
each group. It was proved that Group3 was effective in finding critical as well as less

critical defects. So Group3 was also effective in finding the total number of defects.

Experiment analysis also shows that Group3 who had performed review with the
Effective hybrid review process had detected collectively large number of defects than
Groupl and Group2 using Fagan’s and Simplified software review process. The graph
shown in figure 5.5 clearly shows the differences. Graph shows that Groupl, Group2 and
Group3 had identified 11, 12 and 16 defects respectively and they had missed 9, 8 and 4
defects respectively. The left hand bar on figure 5.5 shows the number of defects
identified while right hand bar shows the defects missed by each group. Similarly the
calculated ratio of defect identified is 0.55, 0.60 and 0.80 for Groupl, Group2 and
Group3 respectively, represented by line in figure 5.6, These graphs shows that the
Group3 had detected large number of defects then Groupl and Group2
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Figure 5.5. Comparison of the No. Defects
Identified and Missed by Each Group
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Figure 5.6. Comparison of the Ratio of Defects
Identified and Missed by Each Groups

5.6.2. ANALYSIS OF REVIEW PROCESS EFFECIENCY

Review process efficiency can be described as' number of defects identified within

specific time period. (Wohlin et al., 2000b). The efficiency can be measured as:

Number of defects identified

*60
Time spent to detect defects (min)

To analyze the efficiency of the review process, dependent variables must be analyzed.

Analysis of dependent variables is summarized in the table 5.8.
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Group 2 Gro 3
Total time spent for review process | 5h20m 4h55m 3h35m
Time spent for pre- initiation phase | * * 20m
Time spent for initiation phase 30 30 10m
Time spent for evaluation phase 4h 3hi5m 2h30m
Time spent for defect detection 4h 1h 45m 1h 20m
Time spent for closing phase 1h 20m Th10m 35m
Time Spent for meeting 2h 1h 30m
Defect per hour 275 6.85 12

* The review processes used by Group1 and Group2 does not have pre-initiation phases

Table 5.9 summarizes the time results for the experiment conducted. The total time for
completing the review process by each group was calculated by adding the time required

for each sub-phase included in it.

Group 1 Group 2 Group 3 |

Phases Time Phases Time Phases Time

Overview 30m Setup 15m Pre-review , Planning | 20m

Preparation | 2h Orientation 15m Setup 10m

Meeting 2h Private review | 1h45m | Individual review lh

Rework 1h Control review | 30m Defect analysis & 20m+

Resolution 30m

Follow-up | 20m Meeting 1h Rework 40m
Rework 40m Authorized I5Sm
Follow-up 15m Postmortem 20m
Exit 15m

Total time = Sh 50 m Total time =4 h 55 m Total time=3 h35m
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Table 5.9 shows that longest time taken by Groupl to complete the review process that is
5 hours and 50 min. Group2 completed the review process in 4 hour 55 min. Less time 3
hour 35min spent by Group3 to complete the review process. Figure 5.7 shows the time

taken by each group to complete the review process.

m Time (hour)

Q2N Wh OO~

Time Spent for
complete review proces;

Groupt Group2 Group3

Reveiw Groups

Figure 5.7. Comparison of Time Spent for Complete
Review Process between Groups

The following hypothesis compares the groups with respect to their efficiency.
Ho8: All groups (Groupl, Group2 Group3) are equally efficient
Ha8: The efficiency of Group3 is more than Group2 and Group3.

Page test was performed to analyze the efficiency of each group. Page test results showed
that at level of significance .05 the calculated value 108 from test statistic was greater
than the critical value 91. Hypothesis of equal efficiency of groups was rejected and the

alternative hypothesis was accepted as critical value was less than 0.05 (P<0.05).
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5.6.2.1. Time Spent for Defect Detection (by each group)

Results of performing three simultaneous reviews using different review process
showed remarkable difference between the total defect identification time between
three groups. Groupl who performed review with Fagan’s review process takes 4
hour for defect detection. Defect detection time for Groupl was calculated by adding
the preparation time and meeting time. The defect detection time for Group2 who
used Simplified software review process was time spent for private review that is 1
hour 45 min. Similarly the Group3 who performed review using Effective hybrid
review process spent 1 hour 20m for defect detection. It takes 1 hour for individual
review and 20 min for pre-review. Figure 5.8 showed that the Group3 utilized the less

time for defect detection as compared to Groupl and Group2.

| Time {hour)

Time spent for defect
detection
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Groupl Group2 Group3
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Figure 5.8. Comparison of Time Spent for Defect Detection between Groups

5.6.2.2. Time Spent for Pre-initiation Phase (by each group)

The pre-initiation phase was introduced only in the proposed review process used by
Group3. Time spent for pre-initiation phase depends upon the planning and pre-review

phases. As these phases run in parallel, if the time duration of planning phase exceed the
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pre-review phase then the time before evaluation phase will be of planning phase.

Otherwise the time will be of pre-review phase.

5.6.2.3. Time spent for Initiation Phase (by each group)

The time spent for initiation phase with respect to each Group is presented in the graph.

| Time (hour)

Time spent for initiation

Group1 Group2 Group3

Review Groups

Figure 5.9. Comparison of Time Spent for Initiation Phase
between Groups

Time was calculated for each review Groups. Calculation took place by adding the time
spent for respected sub-phases in each review process. It is shown from the graph in
figure 5.9 that Groupl and Group 2 had consumed equal time. Group3 had consumed

only 10 min as most of the planning takes place in pre-initiation phase.
5.6.2.4. Time Spent for Evaluation Phase (by each group)

Time Spent by each group on their respective review process evaluation phase was

calculated by adding the time of all sub-phases, which lie under the evaluation phase.
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Figure 5.10 shows that the lowest time spent by Group3 in the evaluation phase as

compared to Groupl and Group2.

m Time (hour)

N W B

—

Time spent for evaluation
phase

Groupl Group2 Group3
Review Groups

Figure 5.10. Comparison of Time Spent for Evaluation
Phase between Groups

5.6.2.5. Time Spent for Closing Phase (by each group)

Time spent for closing phase by each group presented in graph figure 5.11. Graph shows
that the least amount of time was consumed by Group3 who had performed review with

the proposed review process.
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Figure 5.11. Comparison of Time Spent for
Closing Phase between Groups

5.6.3. ANALYSIS OF REVIEW PROCESS INTERACTION MODE AND

PURPOSE (REVIEW MEETING)

5.6.3.1. Time spent for Meeting (by each group)

Graph shown in figure 5.12 shows the time spent by each group for meeting.
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Figure 5.12. Comparison of Time Spent for Meeting between Groups
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Group 1 Yes Defect Detection 2 hours

Discussion of all defects
Group 2 Yes L . 1 hours
detected in private review

Group 3 Yes Discusston of Critical Defects only | 30 min

Group! has consumed highest time as the purpose of Groupl review meeting was defect
detection. Then the Group2 had the second position in time consumption for review
meeting as the purpose of their meeting was to discuss the all defects detected in private
review phase. Group3 had consumed the least time for the review meeting as the purpose
of the meeting was discussion of critical defects only. The table 5.10 shows the summary

of review meeting analysis with respect to each group.

5.6.4. ANALYSIS OF REVIEW PROCESS TEAM STRUCTURE

As it is found from the literature that the optimal team size is 5-6 reviewers we had
formulated team of 6 reviewers for each group. It was found from the team composition

that the involvement of domain expert could be effective.

ompert o B

Size Considered
Group 1 6 No Author, Moderator, Reader,
Recorder, Reviewers
Group 2 6 Yes Author, SQE,  Leader,
Reviewers
Group 3 6 Yes Leader, Author, Linguistic
Expert, Reviewers
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5.6.4.1. Number of Critical Defects Identified by Domain Expert

Graph shown in figure 5.13 shows the total number of critical defects identifies by the
domain expert.

h -] ¢
T4 .
S - m Domain Expert
T 2
(3]
5 o ]
S Identified missed

critical defects identified

and missed

Figure 5.13. Number of Critical Defects Identified and Missed
by Domain Expert

It is shown that if the domain expert is a part of review team. Then the review team has

more focus on detecting the critical defects especially related to flow of the systems.
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CHAPTER 6

CoNCLUSION AND |
Furure Work |

This chapter provides the conclusion of the research and the future work. It has following sections.

=" 6.1, ‘Conclusion’: This section describes the conclusion of the research.

*  6.2. ‘Future Work’: This section describes the improvement opportunities for future work.
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6.1. ConcLusiON

The aim of the research was dual i.e. to find out issues of the review processes which
decrease their efficiency and effectiveness and to minimize those issues with the help of

an effective review process.

Stepping forward to achieve the goals of the thesis, detailed literature survey was
performed to gather the knowledge related to software reviews with respect to their
virtues and issues. After performing detailed literature survey the existing review
processes were comparatively analyzed. Based on the results of comparative analysis a
review process is proposed which is good attempt to reduce the issues presented in the

existing review processes.

Proposed process named as Effective Hybrid Review Process (EHRP) has introduced
different phases to leverage off the load from the reviewers. It has introduced pre-
initiation phase for the purpose of pre-reviewing the artifact before passing it to the
reviewers and planning for the review process. Keeping in mind the importance of the
time the pre-review phase is suggested to run in parallel with the planning phase. It has

also proposed an effective synchronous review meeting procedure.

In the start of process the pre-initiation phase is introduced which has the purpose of
planning and pre-reviewing the artifact by linguistic expert. Linguistic expert looks for
the less critical defects for example grammatical and spelling mistakes etc. After the pre-
initiation phase the initiation phase commence, which includes division, allocation, and
acquisition of artifacts. After that the individual review is performed by the reviewers in
the evaluation phase. Once reviewers finished their review they send their feedback,
which is then analyzed by the leader (defects analyst) and author in defect analysis and
resolution phase. After that the leader together with author finds the ways towards defect

resolution. Based on criticality of defects synchronous meeting, individual discussion can
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be held or directly the rework can be performed. After performing rework the leader

authorizes the artifact by signing it.

To improve the process and avoid the similar type of defect in future the process has
proposed a postmortem phase. During this phase the members are asked, how to improve
~ the process and how to avoid the same type of defects in future. Postmortem phase helps
to learn from the experiences. In this phase members exchanges each others view point.
They identify problems and their hidden causes. This phase improves the defect detection
in the similar type of the artifact in future and it provides ways to think for future

improvement of the review process.

Proposed review process (EHRP) is evaluated through experiment. It compares the
effectiveness of the proposed review process with the Fagan’s and Simplified software
review processes, The meeting prbcedure was also compared and analyzed to know, in
which case the meeting is most‘ efficient. The experiment compares meetings held for
different purposes i.e. |
* Meeting held with the purpose of defect detection where the presence of all
reviewers is necessary.
»  Meeting held with the purpose of discussion of all defects, where the presence of
all members is necessary.
» Meeting held with the purpose of discussion of critical defects only, which were
identified by reviewers individually where the presence of all reviewers is not

necessary.

The experimental finding shows that the proposed review process is effective and
efficient from existing ones. Results collected from experiment shows that
* The subjects of Group3 have more focus towards the critical defect finding.
* Large numbers of defect were idenfiﬁed by subjects using proposed review
process (EHRP).
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» The total time spent by Group3 for meeting was less as compared to others.

»  The subjects of Group3 utilized less time for individual review.

= Domain expert can detect more critical defects.

s Less time is required to complete the review process in case of Group3.

The comparison of effectiveness and efficiency of the groups, who participated in the
experiment with different review processes is shown in table 6.1 and is also presented

with the help of graphs shown in figures 6.1 and 6.2.

Efficiency

i Effectiveness
Groups (Review Process) Defect detected/Total defects Dcfe%gz:ected
Group 1
i (Fagan's Review Process) 0.55 2.75
Group 2 :
(Simplified Software Review Process) 0.60 6.85
Group 3
{Proposed Review Process (EHRP)) 0.80 12
]
4
E »
% —— Effecﬂveness}
&=
=

Group1 Group2 Group3

Review Groups

Figure 6.1. Comparison of effectiveness for Each Group
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Efficiency

Groupt Group2 Group3
Review Groups

Figure 6.2. Comparison of Efficiency

It is clear from table 6.1 and figure 6.1 that Group3, who have performed review using
Effective Hybrid Review Process shows effectiveness level of 0.80 as compared to
Groupl and Group2, who uses Fagan’s review process and Simplified software review
process for reviewing the artifact. Similarly the efficiency level of the Group3 is also
greater than the Groupl and Group2. Subjects of Group3 detected 12 defects per hour as
compared to subjects of Groupl who detect almost 3 defects per hour and Group2 who

detect almost 7 defects per hour.

6.2. Furure WoRrk

The aim of the study was to propose a review process which minimizes the problems and
issues of existing review processes, For this purpose the impact of the factors that affects
the effectiveness and efficiency of the review process was scrutinized. Based on the
qualities and issues of the review processes and impact of effectiveness factor a new

review process (EHRP) is proposed.
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Due to the time and resource limitations all the effectiveness factors were not explored.
The tool for the proposed process was out of scope of the thesis and could not be
developed in such a limited time and resources. In future it is planned to further enhance
the study by developing a tool for proposed review process. Tool named Asynchronous
synchronous software inspection support tool can be used with this process as it is custom
based and can be adopted with any review process. It is developed by MacDonald and
Miller (1997). It focuses on distributed environment and can be used for any type of
artifact. It is designed on custom based process language called IPDL (Inspection process
definition language). It supports both individual and group based review activities. It
provides facilities to the reviewers like checklist, data collection and data classification. It

also supports both synchronous and asynchronous activities.

Effective hybrid review process .has proposed the effective postmortem phase at the end
of the review process. The postmortem refers to the steps taken with the aim to learn
from the experiences. This stage is introduce at its very initial level in future there is need
to enhance the procedure of postmortem with software review processes. There is a large
room to improve the postmortem asking procedure for the review process improvement
and avoidance of similar type of defects in future. There can be different ways that can be
formulized to conduct postmortem at the end of the review process for examples

interviews, small meeting or online session etc,

Similarly due to limitation of resources experimental evaluation for the proposed process
was done manually. We have performed the single experiment and results were obtained
from it. The drawback of the study is a small experiment that was performed with the
small number of subjects of academic level. The results only are groundwork and need
further investigations. It is encouraged fdr the researchers to perform different
experiments with different settings to analyze the effectiveness and efficiency of

proposed review process.

200



Effective Hybrid Review Process

APPENDIX A: GLOSSARY

Artifact

It refers to any work product that is produced during software developmental cycle for

example requirement specification, source code, and design etc (Pressman, 2002).

Asynchronous Interaction Mode

In asynchronous mode of interaction the review team members does not interact with
each other impersonally. They use some other means of interaction e.g. telephone, online
tools etc (Mishra & Mishra, 2007).

Defect

Defect is “an instance in which a request is not satisfied” (Fagan, 1976).

Defect Detection Techniques

Defect detection techniques are defined as the steps which guide the reviewers to get
good understanding of artifact for detection of defects. Defect detection techniques help
and guide the reviewers to easily find out the defects from the artifact (Laitenberger &
DeBoud 2000).

Dependent Variable

The dependent variables represent the outcome of the experiment. They are the variables

whose values can change with the change of independent variables (Perry et al., 2000).
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Domain Knowledge

Domain knowledge refers to the knowledge related to the field.

Experience

Experience is the collective knowledge which increases with time.

External Validity Threats

The External Validity threats refer to generalization of the results to industrial practice
(Wohlin et al., 2000).

False Positive

1t refers to defect which is not true defect {Johnson, 1994).

Hypothesis

Hypothesis refers to the supposition made to draw out and test its end results (Basili et
al., 1998).

Independent Variable

The independent variables are the variables that determine the experimental results. They

have the effect on the dependent variables (Wohlin et al., 2000).

Individual Expertise Level

Individual expertise refers to the capability and expertise level of the individuals.
Individual expertise can be defined in terms of technical skills, domain knowledge and

experience.
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Internal Validity Threats

Internal validity threats are opposite description of the experimental findings that make
the cause-effect relationship between dependent and independent variables (Wohlin et al.,
2000).

Interaction Mode

Interaction mode refers to the way in which the review team members interact with each

other. The mode of interaction can be synchronous or asynchronous.

Review Rate

Review rate refers to the speed at which the review process progress (Russel, 1991),
(Gilb & Graham, 1993), (Aurum et al., 2001).

Roles

Roles are referred to as titles associated with team members with specified

responsibilities. They can be explicit or implicit (Kroyer, 2007)

Software Quality

Software quality refers to the conformance of the functional and nonfunctional
requirements defined by the stakeholders of the software. It can be measured by number
of bugs, defects rate (No. of defects/size unit), and the degree to which the product is
compliant with the requirements (Melo et al., 2001).

Software Review

Software review process is a process of checking artifacts produced during the software

development life cycle to detect the defects (Marri, 2001).
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Software Review Procedure

It refers to how review process is organized, what activities involved in it and how they
are conducted (Wong, 2003).

Software Review Process Effectiveness

It refers to how large number of defects can be detected during review (Gilb & Graham,
1993), (Thelin et al., 2003).

Software Review Process Efficiency

It is defined as the total number of defects detected per hour during review (Humphrey,
1995), (Thelin et al., 2003).

Synchronous Interaction Mode

In Synchronous mode of interaction the review team members interact with each other in

impersonal face to face meeting (Mishra & Mishra, 2007).

Team Size

Team size refers to number of human beings involved in a team (Aurum et al., 2001).

Technical Skill

Technical skill is the knowledge of different defect categories and capability to find true
defects (Biffl, 2000).
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Validity Threats

Validity threats are factors that affect the dependent variables but are not like controlled
independent variables (Wohlin et al., 2000).
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APPENDIX B: EXPERIMENTAL MATERIAL

APPENDIX B1: SRS of Automated Teller Machine (Without Defects)

SCOPE AND PURPOSE

This document covers the requirements needed for an Automated Teller Machine. The
documentation will provide a basis for system design stage.

OVERALL SYSTEM DESCRIPTION

ATM will simulate a real world ATM machine. It will service one customer at a time. When the
machine is idle, a greeting message is displayed. The keys and deposit slot will remain inactive
until an ATM card has been inserted. As soon as Customer inserts a card, the card reader will
attempt to read it. If the card cannot be read, the user will get a message saying the card is
unreadable and it is gjected. If the card is readable, customer will be required to enter personal
identification number (PIN), which will be validated with the account information in the database
and the transaction continues only if a positive confirmation is received. The customer will then
be able to perform one or more transactions. The card will be retained in the machine until the
customer indicates that he/she desires no further transactions, at which point it will be returned.

The objective of this project is to provide an efficient system that simulates these functions in a
real world ATM machine. The system is host-centered program supporting two types of users,
customers and administrators, The system not only provides the end user with a user-friendly

interface but has provided the system administrator easy access to perform system administration
functions.

SOFTWARE PROJECT CONSTRAINTS

The ATM software has the following constraints:

* The ATM must support customers from more than one banking system.

=  Each customer may have more than one account and they can transfer money from one
account to another through ATM. _

= _Each account has limits as to how much they can withdraw at a time.

® Each account holder has limit of accessing ATM just for 3 times per day.

= [In each session, whenever a customer enters incorrect pin and/or account information,
ATM must provide only three tries, after which the card should be retained by the ATM.

FUNCTIONAL DESCRITION

A functional description describes the functions included in ATM. Detailed description is
provided for each sub-system.

= Access Validation

This is about controlling the level of access of bank customer and system administrator.
ATM software will identify the level of access depending upon the account ID and
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account PIN. Based upon the access ievel ATM software will trigger the appropriate
menu display. If the card cannot be read or identified by the system, the user will be
returned to the login screen and an appropriate error message will be displayed.

-
"

Login

This function is both for scrutiny and to control the user’s level of access. This
function requires the user’s Account ID and PIN number. ATM card reader will read
the user’s account number as soon as he/she inserts their card into ATM. It then
verifies the AccountID and PIN number are correct before allowing access. If the
information is incorrect user will get two more chances to enter the information
correctly. After three attempts the card will be retained inside ATM which can then
be retrieved from Bank. After a correct login, the user will be taken to the appropriate
menu. System administrator will also be able to access the ATM system for user
account management purposes, via login in to the actual ATM server from Banks’s
LAN connection. In that case too he will have to enter his AccountID and PIN.
Access time for account validation and determination of user access is expected to be
no more than two seconds.

User Account Management

Customer accounts can be managed by the system administrator. There are two sub-
functions create account, update account. System administrator can login into the bank’s
server directly to perform these functions. The menu will display these four options and
the administrator will make appropriate selection.

7
.’.

)
o
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Create Account

For creating a new user account the screen will display a form with all appropriate
attributes like UserlD, name, address, phone, email and account status. Administrator
fills in the information and submits it to create a new account. Unique Account
number will be generated by system each time a new account is created.

Update Account

For updating an account he will get a different form depending on which field he
wants to update.

Delete Account

For deleting an account -he will get a different form with the user account number,
name and address. He will be asked to double check if he really wants to delete the
account before the account is permanently removed from the system.

Enable/Disable Account

In addition he can also disable or enable an account temporarily. Disabling an account
might be needed if customer complains about a lost or stolen ATM card. Account can
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also be disabled temporarily if more than three failed login attempts happen or if a person
exceeds his daily withdrawal limit. The administrator will have direct access to the bank
database server and will perform most management functions while logged onto this
server. This will result in immediate response times.

=  User Transaction Management

It includes following functions.

< Quick Cash

By default user’s checking account will debited for quick cash withdrawal. If the user
selects quick cash he will be presented with a menu of choices. There will be options
for customer to choose from, 500, 1000, 2000, 3000, 4000 and 5000. Maximum
quick cash amount limitation is 5000. If his checking account does not have enough
money but other account has, he will be given an option to automatically transfer
money to his checking account. If he wants to withdraw more than 5000, he should
select the option “withdraw money™.

% Withdraw Money

After selecting “withdraws money” option customer will then be asked to enter the
amount and account type. In this case customer will have the option to choose
account type (checking or saving). In both quick cash or withdraw money case
amount is checked against his account balance. If his checking account does not have
enough balance but other account has, he will be asked if he wants to use his other
account. If none of his account has enough balance he will be presented with an
appropriate message.

*>
"

Deposit Money -

If user selects to deposit money he will be asked to roll the deposit envelop. By
default all deposit will go to user’s checking account. In case of deposit the account
can not be credited immediately unless system administrator verifies that he actually
has deposited the correct amount.of money.

\J

# Transfer Money

If user selects transfer money from one account to another account he will be
presented with all the types of account he has with the Bank and then prompted to
click from which account to which account he wants the transfer to happen. If the
user just wants to check the balance on his account he can do that too. All these
activities he can do with one logon. After every action he will have the option to
either exit or continue next transaction. If he wants to exit ant any point he can do so
by selecting that option. After every transaction he will be presented with a print
receipt option.

208



Effective Hybrid Review Process

= Inventory Management

Inventory management is about managing the inventory of an ATM terminal. Only
system administrator has the access right to any ATM inventory. System administrator
can manage ATM inventory manually or by login to ATM server. This function is
divided into four sub functions

*

<+ Deposit Money

System administrator can login to the ATM using his admin ID and admin PIN to
deposit money into ATM. Once he chooses the deposit money option from the
Admin menu, ATM software will send a signal to the ATM door to open. After
depositing money he can print a receipt.

% Withdraw Money

System administrator can withdraw the money envelops after login into the system.

<% Check ATM Status

System administrator can check the ATM status either from ATM terminal or by
login into the ATM server. He can check total amount of money in ATM inventory,
any information about customer account or any transaction.

=  GUJ Management

This management can be divided into User GUI and system administrator GUI
management. User will be presented with a different GUI then system administrator GUIL

*  Security Management

There will be an alarm system. An alarm is sent to the bank if some kind of vandalism is
being done or any other kind of security threat is sensed at the ATM terminal.

ENTITY RELATIONSHIP DIAGRAM

ERD model is a very useful method for data modeling. It focuses on data, representing a “data
network™ in the system. It represents data objects, object attributes, relationships between the
objects, and their cardinality and modality. Cardinality represents number of occurrences of one
(object) that can be related to number of occurrences of another (object). Three types of
cardinality ratios that may be seen in the ERD are one-to-one (1:1), one-to-many (1:N), and
many-to-many (M:N).
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APPENDIX B2: SRS of Automated Teller Machine (With Seeded Defects)

SCOPE AND PURPOSE

This document covers the requirements needed for an Automated Teller Machine. The
documentation will provide a basis for system design stage.

OVERALL SYSTEM DESCRIPTION

ATM will simulate a real world ATM machine, It will service one customer at a time. When the
machine is idle, a greeting message is displayed. The keys and deposit slot will remain active
until an ATM card has been inserted. As soon as Customer inserts a card, the card reader will
attempt to read it. If the card cannot be read, the user will get a message saying the card is
unreadable and it is ejected. If the card is readable, customer will be required to enter personal
identification number (PIN), which will be validated with the account information in the database
and the transaction continues only if a positive confirmation is received. The customer will then
be able to perform one or more transactions. The card will be retained in the machine until the
customer indicates that he/she desires no further transactions, at which point it will be returned.

The objective of this project is to provide an efficient system that simulates these functions in a
real world ATM machine. The system is host-centered program supporting two types of users,
customers and administrators. The system not only provides the end user with a user-friendly
interface but has provided the system user easy access to perform system administration
functions.

SOFTWARE PROJECT CONSTRAINTS

The ATM software has the following constraints:
» Each customer may have more than one account and they can transfer money from one
account to another through ATM.
» _ Each account has limits as to how much they can withdraw at a time.
*  Each account holder has limit of accessing ATM just for 3 times.
* In each session, whenever a customer enters incorrect pin and/or account information, the
card should be retained by the ATM.

FUNCTIONAL DESCRITION

A functional description describes the functions included in ATM. Detailed description is
provided for each sub-system.

s Access Validation

This is about controlling the level of access of bank customer and system administrator.
ATM software will identify the level of access depending upon the account ID and
account PIN. Based upon the access level ATM software will trigger the appropriate
menu display. If the card cannot be read or identified by the system, the user will be
returned to the login screen and an appropriate error message will be displayed.
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Login

This function is both for scrutiny and to control the user’s level of access. This
function requires the user’s Account ID and PIN number. ATM card reader will read
the user’s account number as soon as he/she inserts their card into ATM. It then
verifies the AccountID and PIN number are correct before allowing access. If the
information is incorrect user will get too more chances to enter the information
correctly. After three attempts the card will be retained inside ATM which can then
be retrieved from Bank. After a correct login, the user will be taken to the appropriate
menu. System administrator will also be able to access the ATM system for user
account management purposes, via login in to the actual ATM server from Banks’s
LAN connection. In that case too he will have to enter his AccountID and PIN.
Access time for account validation and determination of user access is expected to be
no more than two seconds.

User Account Management

Customer accounts can be managed by the system administrator. There are two sub-
functions create account, update account. System administrator can login into the bank’s
server directly to perform these functions. The menu will display these four options and
the administrator will make appropriate selection.

7
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Create Account

For creating a new user account the screen will display a form with all appropriate
attributes like UserID, name, address, phone, email and account status. Administrator
fills in the information and submits it to create a new account. Unique Account
number will be generated by system each time a new account is created.

Update Account

For updating an account he will get a different from depending on which field he
wants to update.

User Transaction Management

It includes following functions.

.
L4

Quick Cash

By default user’s checking account will debited for quick cash withdrawal. If the user
selects quick cash he will be presented with a menu of choices. There will be options
for customer to choose from, 500, 1000, 2006, 3000, 4000 and 5000. Maximum
quick cash amount limitation is 5000. If his checking account does not have enough
money but other account has, he will be given an option to automatically transfer
money to his checking account. If he wants to withdraw more than 5000, he should
select the option “withdraw money”,
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% Withdraw Money

After selecting “withdraws money” option customer will then be asked to enter the
amount and account type. In this case customer will have the option to choose
account type {(checking or saving).

»
’..

Deposit Money

If user selects to deposit money he will be asked to roll the deposit envglop. By
default all deposit will go to user’s checking account. In case of deposit the account
can not be credited immediately unless system administrator verifies that he actually
has deposited the correct amount of money.

¢ Transfer Money

If user selects transfer money from one account to another account he will be
presented with all the types of account he has with the Bank and then prompted to
click from which account to which account he wants the transfer to happen. If the
user just wants to check the balance on his account he can do that too. All these
activities he can do with one logon. After every action he will have the option to
either exit or continue next transaction. If he wants to exit ant any point he can do so
by selecting that option.

Inventory Management

Inventory management is about managing the inventory of an ATM terminal. Only
system administrator has the access right to any ATM inventory. System administrator

can manage ATM inventory manually or by login to ATM server. This function is
divided into four sub functions

%+ Deposit Money

System administrator can login to the ATM using his admin ID and admin PIN to
deposit money into ATM. Once he chooses the deposit money option from the
Admin menu, ATM software will send a signal to the ATM door to open. After
depositing money he can print a receipt.

% Withdraw Money

System administrator can withdraw the money envelops after login into the system.

% Check ATM Status

System administrator can check the ATM status either from ATM terminal or by
login into the ATM server. He can check total amount of money in ATM inventory,
any information about customer account or any transaction.
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*  Security Management

This management can be divided into User GUI and system administrator GUI
management. User will be presented with a different GUI then system administrator GUIL

=  GUI Management

There will be an alarm system. An alarm is sent to the bank if some kind of vandalism is
being done or any other kind of security threat is sensed at the ATM terminal.

ENTITY RELATIONSHIP DIAGRAM

ERD model is a very useful method for data modeling. It focuses on data, representing a “data
network” in the system. It represents data objects, object attributes, relationships between the
objects, and their cardinality and modality. Cardinality represents number of occurrences of one
(object) that can be related to number of occurrences of another (object). Three types of
cardinality ratios that may be seen in the ERD are one-to-one (1:1), one-to-many (1:N), and
many-to-many (M:M).
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APPENDIX B3: INDIVIDUAL DEFECT REPORT FORM

Linguistic Expert Name:

Starting time: Ending Time:
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APPENDIX B4: INDIVIDUAL DEFECT REPORT FORM

Subject’s Name:
Subject’s ID: - Group:
Starting time: Ending Time:
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APPENDIX BS: GROUP DEFECT REPORT FORM

Group: Date
Moderator: Author:
Recorder: \ Reader:
Reviewers:

Starting time: Ending Time:
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APPENDIX B6: BACKGROUND ASSESSMENT FORM

Subject’s ID: _

Class: Semester

Working Experience:

Grade/CGPA of previous semester

Please answer the question given below. The appropriate choice must be marked.
1. Knowledge of English Language

Poor Average Good Excellent

2. Experience of Software Development

Poor Average Good Excellent/Professional |

3. Have you studied Quality assurance?

4. Experience with software reviews

Poor Average. Good Excellent

5. Knowledge about review processes names them.,

6. Knowledge about ATM

Don’t know Average Good Practical

7. Have you participated in software review before?
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APPENDIX B7: POSTMORTEM QUESTIONNAIRE

Subject’s ID:

Class: Semester

Please answer the question given below. The appropriate choice must be marked.

1. How much confident that you have detected the right defects
a. 100%
b. 80%
c. 60%
d. <50%

2. Does your previous knowledge related to ATM help in finding defects
a. Strongly Disagree
b. Disagree
c. Agree
d. Strongly Agree

3. Artifact which has minimum general English grammar confusion are lacking was
help full for focusing important defects’ detection. Mark all appropriate answers
you feel.

a. I have focused on important defects

b. Less time spent to review

¢. I have found no ambiguities

d. found more time to detect technical defects
e. [ have wasted my time.

f. I do not found any difference.
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. The meeting procedure was
a. Rigid
b. Flexible

. Less time spent for meeting
a. Strongly Disagree

b. Disagree

c. Agree

d. Strongly Agree

. Individual defect detection help me to detect defects easily
a. Strongly Disagree

b. Disagree

c. Agree

d. Strongly Agree

. Meeting for critical defect discussion was useful as it does not consumed extra
time.

a, Strongly Disagree

b. Disagree

c. Agree

d. Strongly Agree

. Assume you could have to chose to participate in a meeting with the purpose of
defect detection, meeting with the purpose of discussion of all minor and major
false positive, duplicates defect and meeting for critical defect discussion purpose

only which one you will prefer and why?
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9. Less time was consumed to complete the review process as compare to other
groups.
a. Strongly Disagree
b. Disagree
c. Agree
d. Strongly Agree

10. What would be your suggestion to improve the review process, its procedure,

meeting procedure, team structure etc.?
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APPENDIX C: THEORY OF SATATISTICAL TEST

Page Test

The Page test can be performed in case of multisampling situations where an ordered
alternative hypothesis is more meaningful than one in which is order is ignored. The
assumptions for the test are:

# The data consists of b mutually independent samples (blocks).

»  The variable of interest is continuous.

» The observation within each block may be ranked in order of magnitude.

Test Statistics;
k

L =3 jRj =Ri+ R2+ R3+.. kRk
I=1 ‘

R1... Rk are the treatments rank sum obtained in the manner.

Decision Rule:
Reject Ho at a level of significance if the computed value of L is greater than or equal to

the critical value of L. for k, b and « given in the table.

Fisher Exact Test

The Fisher Exact test can be performed on the data when we want to compare two

treatments or groups and classify subjects as either responding or not responding.
The research objective in studies of this type is to determine whether the two groups

differ with respect to the population of subjects that fall into the two classifications. The

test is most useful when samples sites are small. The assumptions for the test are
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= The data Consists of A samples observation from population 1 and B sample

observation from population 2.

» Each observation can be categorized as one of two mutually exclusive types

Test Statistics:

b, the number in sample two with the characteristic of interest

Decision Rule:
For two sided: with A, B and a. if the observed value of b is equal to or less than the

integer in given column reject Ho at a level of significance.

Cochran’s Test

This test provides procedure for testing the null hypothesis of equal treatment
effectiveness. The assumptions of the test are:
» The data for analysis consists of the responses of r blocks to ¢ independently
applied treatments.

» The responses are 1 for success and 0 for failure,

Test Statistics:
c 2 2
Q = C(@CDY CG-(C-I)N
jt
2
CN Y Rj
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sumaira_nazir@yahoo.com
International Islamic University
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Abstract

Software review is an effective and best practice to
verify the software quality. This paper presents an
effective and efficient review process. It overcomes
the obstacles facing the current review processes.
Current review processes face these obstacles due to
their rigid and time consuming nature. Proposed
review process introduces twofold review activity, an
effectual meeting procedure and course of actions for
future improvements. It is an attempt to minimize the
inflexible requirements of the review meetings. It
aimed at reduction of synchronous review meeting by
removing less critical defects before synchronous
review meeting. It is evaluated through an experiment
and comparative analysis, which has provided
effective results.

Keywords: Software Reviews Process, Effectiveness,
Efficiency, Software Quality, Review Meeting

1. Introduction

Fast and enormous growth of computer has made
software development more and more challenging.
The basic goal of software development is to
develop a quality system that satisfies explicit and
implicit needs of users [19]. Artifacts (requirement
document, design, source code efc.) require
continual insight and modification throughout the
development cycle to make it defects free [2].

Unfortunately instead of the best development
techniques the defects cannot be avoided
completely. These defects lead to the poor quality
software. To provide good quality software
continual effective review process is required as its
goal is to improve the software quality. It provides
timely feedback to the author.

Software review is visual examination of the
software artifact. It is a process of checking artifact
with the aim to detect defects. In fact sofiware
reviews purifies the software engineering process
[8]. It is an effective way to statistically analyze
and verify the artifacts. This static verification can

225

Nargis Fatima
nargis fatimah@yahoo.com
International Islamic University
[slamabad, Pakistan

be applied throughout the developmental phases
while the dynamic verification needs an executable
program [25]. Software reviews at one hand save
the cost and on the other hand they reduce the time
for dynamic verification (testing). Effective
reviews enhance the quality of the software.

A new review process is presented in this paper.
This review process is an attempt to overcome the
obstacles facing the current review processes.
Proposed review process has tried to minimize the
inflexible requirements of review meetings.
Meetings are the centre points of discussion after
Fagan’s review process. The paper is organized as
firstly the existing work done in the field of review
processes is discussed. Secondly the issues and
virtues of existing review processes are discussed.
Thirdly the proposed review processes is discussed
in detail with respect to its structure, requirements,
benefits, issues and evaluation. In the end the
conclusion and future work directions are explored.

2, Existing Work

Multiple review processes exists to detect defects
carly in the software development. Most of them
faced obstacles because of their simplicity,
complexity and rigidity. The first review process
was introduced by Fagan in 1976 [7] and largely
used ever since with modification. Main focus of
the Fagan’s review process was on the well
disciplined review meeting for defect detection. It
requires sufficient preparation of reviewers with
respect to the artifact, which is to be reviewed in a
meeting. Fagan’s review process consists of five
phases. Fagan believed that meeting has synergy
effect which helps in defect detection [7].

After Fagan’s review process many questions arise
related to the review meeting effectiveness, their
purpose, team structure and need of roles
assignment with associated responsibilities etc.
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Based on these questions number of review
processes  were  introduced. Numbers of
contradictory findings are present in literature
regarding the review meeting. Review meetings
criticism and questions are normally based on two
facts. Firstly it delayed the project. Secondly many
empirical studies show that most of the defects are
detected during individual checking.

Parnas and Weiss criticized and questioned the
meeting based approach of the Fagan’s review
process. They believed that meeting can be the
cause of the wastage of time for developers. It
diverts the focus of reviewers from defect detection
task [19],[21].They argued that the meetings only
consumes the developers time, increases cost and
has minimal effect in defect detection task. They
suggested multiple small individual synchronous
reviews meeting with author. Bisant and Lyle
believed that large number of team members
increase the meeting complexity and cost. They
suggested to reduce the members only two, to save
the time and cost [4],

Martin and Tsai emphasized on multiple small
parallel review meetings for reviewing the same
artifact. According to them single large review
meeting is ineffective as compare to multiple small
meetings [17]. Knight and Myers also suggested
individual defect detection and utilization of
meeting for collection of defects [15]). Gilb and
Graham also had the same view point as of Knight
and Myers with respect to defects detection. They
strictly emphasized on the detailed well discipline
meeting for collection of defects and removing
false positives [9].

Votta in 1993 criticized the synchronous meeting
and emphasized on the meeting-less review
process, He argued that strict and scheduled
meetings can delay the developments and
increase the review meeting time [26].
According to him only two members can
successfully interact in a meeting at a time, other
members waste their and others time. Votta also
found that during individual checking majority
of defects can be detected almost 90%
[13),[18],[26]). D. Mishra and A. Mishra
emphasized on small meeting based review
process. According to them the purpose of
synchronous meeting is discussion of all defects
detected during individual review [19].
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Instead of large negative views about review
meetings, one cannot forget the core importance
of synchronous meeting. Sauer et al. believed
that synchronous review meetings are important
for defect collection and defect discrimination.
Votta, Porter and Jhonson also supported the
Saver’s idea [23],[26]. Shifting of group based
defect detection to individual defect detection
does not mean that synchronous meetings should
be eliminated completely [24].

It is concluded that meetings are important and
essential part of the review processes. Defect
collection meetings are more beneficial as
compared to defect detection meetings. It helps
to remove the false positives. So it seems that the
cost of meetings depends on their purpose,
member strength, formality and time availability
of reviewers. Meetings are costly when they are
complex and their purpose is defect detection,
very formal, need to be rescheduled again and
again because of unavailability of reviewers. But
they are less costly and effective when the
purpose is general discussion regarding defect
clarification and are independent of availability
of all reviewers.

In this regard the Meeting approach of Formal
technical review method proposed by Johnson
and Simplified software review process propsed
by D. Mishra and A. Mishra seems to be good
but nesd to be improved. Formal Technical
Asynchronous Review Method has opened the
meeting as an optional. Simplified software
review process and Formal Technical
Asynchronous Review Method have emphasized
the presence of all reviewers in a meeting, which
depends upon the availability of reviewers to
attend the meeting. It may results in the wastage
of time for such reviewers who have no conflict
with author.

3. Issues of Software Review Process

There are large numbers of advantages of
software reviews but certain issues are also
associated with them. Some issues are
summarized below.

Group Review: The behavior of individual
involve in review process effects the reviews
[29], The group reviews can have many issues
associated with them like insufficient
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preparation, incorrect review rate, coordination
of schedule and location {3], {13].

Selection of Reviewers: The most important
issues which must be resolved are the selection
of right reviewers for review process [30].
Reviewers act as an input in the software review
process. If the input will be effective then
ultimately the output will be effective.

Time and Recourse Constraints: The other
issue with the software reviews is the time and
resource constraints. Sometimes organization
does not have resources to employee review
process. Sometimes the reviewers have time
limitations to participate in a review process
[14], [30].

Well Disciplined Review Meetings: Well
disciplined review meetings are time consuming
and require large resources. Personality and ego
conflict arises in the well discipline review
meetings. Mostly the well disciplined meetings
are dominated by one person who could be the
meoderator or leader or one of the reviewers who
has dominating personality.

Multiple Small Meetings: Multiple small
meetings for defect detection can be costly. They
require large human resources, time and contain
overlapping defects. It takes long time to
eliminate the duplication. It also increases the
load on the moderator to collect the defects from
number of teams and eliminate the duplicates. It
is difficult for moderator to coordinate with
multiple teams.

Meetings which require Presence of all
Reviewers: Such meetings can be problematic
because reviewers have to meet at the same time
and same place.

Meetings Optional for Members to Attend:
Such meetings can fail, when the person who
have identified the defect and have conflict can
not attend the meeting,

Meetings held for Defect Detection: If the
purpose of the meeting is defect detection then it
might happen that efficiency of different
reviewers is different. Some reviewers can be
efficient in reviewing and review faster other
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might take long time to review. This efficiency
differentiation can decrease the defect detection
rate and increase the review meeting time,

Meetings held for Defect Collection: Meetings
procedures suggested for defect collection
requires large time to complete. In this meeting
the collection of defects, removal of duplicate
and false positive takes place. Another problem
is that no discussion of detected defects takes
place with reviewers. This can increase the load
of author due to ambiguity and misunderstanding
of detected defects.

Meetings held for Discussion of all Detected
Defects: Meetings held for discussion of all
detected defects can also be costly in term of
time spent for it. If all identified defects which
were identified during individual checking are
discussed in the meeting then the meeting time
can be lengthy. It may happen that the critical
defects may be neglected because of the detail
discussion on the minor defects. Large amount of
work has been done with respect to meeting but
still there are issues with them as mentioned.

Large amount of work has been done with
respect to meetings but still there are issues with
them as mentioned. The meeting criteria should
be such that it should be independent of
reviewers’ availability and dose not become a
reason of wastage of reviewers’ time. The
meeting procedure proposed in the proposed
review process can be good attempt to reduce the
issues present in current review process.

4. Proposed Review Process Effective

Hybrid Review Process (EHRP)

EHRP is especially designed to address the
problems which exist in current review
processes. It increased focus of reviewers
towards critical defects detection. It has
introduced an efficient way to conduct review
meeting which saves reviewers’ precious time.
Proposed suggestion of the meeting decreases
the load of the reviewers and handles the time
availability problems of the reviewers. Most
important improvement suggested in this process
is procedure for future improvements.
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Figure 1. Model of Proposed Review Process (EHRP)

4.1. Phases of Effective Hybrid Review
Process

Proposed review process consists of four major
phases pre-initiation, initiation, evaluation and
closing phase. Each phase has some associated
sub phases as shown in figurel.

a. Pre-Initiation Phase

Purpose of this phase is preparation of artifact,
planning the review activities and creating the
artifact free of syntax, spelling and grammatical
defects. It has three sub phases i.e. artifact
preparation, pre-review and planning.

Artifact Preparation: Purpose of artifact
preparation is to perform the necessary
preparation to make the artifact available to
review. In this phase the author modified the
artifact into review-able form.

Pre-review: In this phase the linguistic expert
review the artifact for less critical defects for
example mistakes of grammar, spelling,
formatting style and syntax etc. There are
general defects which do not need an expert
reviewer they should be found before passing the
artifact for review.

Planning: Planning phase run in parallel with
pre-review phase. Leader selects the reviewers to
review the artifact. There must be at least one
domain expert among the reviewers. Another
purpose of this phase includes the planning of
time for the completion of the review procedure.
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Leader with the help of author plans the division
of artifact among the reviewers based on their
expertise,

b. Initiation Phase

In the initiation phase the artifact’s division,
distribution, and notification activities takes
place. It has following sub-phases.

Setup: In the setup phase the leader with the
help of author divide the artifact into the parts
according to the plan. He/She distribute the
whole artifact to all the reviewers with the
specified allocated part. The whole artifact is
distributed for the understanding purpose.
Reviewers are also notified about the allocation
and distribution of the artifact with the specified
feedback time limit.

Artifact Acquisition: In this phase the reviewers
acquire the artifact which is to be reviewed with
their defined parts and specified time to give the
feedback. The reviewers send the reverse
notification about receiving the artifact to the
leader.

¢. Evaluation Phase

In this phase the artifact is reviewed again by the
reviewers. The identified defects and issues are
resolved and fixed. It has following sub-phases.

Individual Review: In this phase the reviewers
individually review the specified part of the
artifact for defect detection. They give their
feedback to the leader within the allocated time
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limit. In the feedback the reviewers sends the
identified defect with the comments and possible
solutions.

Defect Analysis and Resolution: In this phase
the leader and author analyze and categorize the
identified defects as less-critical and critical
defects. Based on the defects analysis they
decide the ways towards the defect removal,

If there are any defects which are accepted and

need no discussion or meeting these are fixed
without meeting and discussion.

Individual
Review
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Figure 2. Logical Model of Defect Analysis and
Resolution Phase

Rework: In this phase the author based on
identified defects, issues, recommendations, the
results of the meeting and discussion if held fix
the defects of the artifact. After defect fixation
the artifact is send to the leader for authorization.

d. Closing Phase

Closing phase initiate when all defects and issues
are resolved and based on it the rework is
performed by the author. It has following sub-
phases.

Authorized: In this phase the leader verifies that
all the changes have been made by author.

Postmortem: In this phase two types of the
postmortems are performed i.e. postmortem of
the review process and of the artifact. In the
postmortem of the review process the suggestion
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If the defects belong to the less critical defect
category i.e. misconceptions or ambiguity they
will be discussed individually in a synchronous
(face to face interaction) or asynchronous
(through telephone or e-mail) way.

If the defects belong to the critical defect
category or the reviewers have conflict between
them. They will be discussed in the face to face
meeting. Meeting doesn’t require the presence of
all the reviewers. Only those reviewers are
compulsory to attend the meeting who have
identified the defect, have conflicts or called by
leader to attend the meeting,

about the improvement of the review process are
taken from the reviewers. It also includes the
analysis of the resources used during review
process and the cutcome of the review process.

In the postmortem of the artifact the experiences
of the reviewers are shared about the issues and
defects identified and their solutions. Root
causes of the defects are also identified and the
suggestions to avoid similar type of defects in
future projects are also discussed, This helps
when the same type of the artifact comes under
review in future. Postmortem phase can be
conducted in different ways. It may be a
synchronous meeting of short duration, offline
interviews or survey questioners etc.

4,2, Team Roles of Proposed Review Process

Author: Responsibility of the author is to
prepare the artifact for review, to help the leader
in the planning of the division and allocation of
the artifact to the reviewers, to perform rework
He/She also participates in the discussions and
meeting if held and required. He/She also
actively participates in postmortem phase.

Leader: Leader must be the defect analyst and
the review expert. He/She plans and manages the
review process and its recourses. He/She with
the help of author does the division and
allocation of the artifact to the reviewers. He/She
also performs the authentication of all the
changes made by the author. During the defect
analysis phase the leader analyzes the defect and
decide them as critical and less critical with the
help of author. Based on this analysis he/she
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along with the help of author do the discussions
and meeting. Leader also participates in the
postmortem phase.

Linguistic Expert: Linguistic expert review the
artifact in pre-review phase, He/She review the
artifact for detecting and fixing the syntax,
spelling and grammar related less critical defects
before passing the artifact to the evaluation
phase. He/She fill in the defects report form for
the identified defects and correction made.
He/she may not be a technical person can work
on multiple projects at the same time

Reviewer: Responsibility of the reviewers is to
identify defects individually from the allocated
part of artifact. One of the reviewers should be
domain expert. Reviewers also take part in the
postmortem phase by sharing their experiences
about the review process, artifact under review,
identified defects their solutions and root cause
of the identified defects.

4.3. Merits
=  Proposed  review  process is
asynchronous  with  dual review
activities.

* Reviewers have to review the specified
portion of the artifact and they are
responsible for that part only.

v Prereview runs in parallel with the
planning phase which does not consume
extra time. Pre-review helps in reducing
the time taken by reviewers for defect
detection and it also save cost.

» Reviewers review the  artifact
individually at their own places without
having problem of getting together for
review at same time and place.

» Involvement of the domain expert in
review team proposed by review
process help in focusing the most
critical defects and flaws related to
design and overall working of the
system.

= Leader role with defect analyst and
review expertise capabilitics analyzed
the defects collected from individual
review activity which reduces the
meeting overhead.

= The review process has introduced
synchronous and efficient meeting

230

procedure, Synchronous meeting should
be held in case of critical defects and
conflicts, where the presence of all
reviewers is not necessary. Only the
reviewers who have identifies the
defects, have conflicts or called by the
leader are essential to attend the
meeting. For other members it is not
necessary to attend.

»  This meeting procedure helps in time
save, as the purpose of the meeting is
neither defects detection nor discussion
of all defects with all reviewers. It also
reduces the issues related with the
traditional meetings.

» Postmortem phase introduced in the
process helps to leamm from the
experiences. Postmortem phase helps to
improve the defect detection of similar
type of artifact in future. It also
provides ways to think for future

improvement of the review process.

4.4. Demerits

Instead of all these benefits of the proposed
review process there are some limitations of the
proposed review process. It does not have its
own tool. An existing tool asynchronous
synchronous software inspection supporting tool
can be adopted in this process. It is custom build
tool and can work with any review process. Post
mortem phase is not mature and it needs to be
improved. The proposed review process lacks the
open communication between the reviewers as
compared to the meeting based review processes,
but it utilized the meeting time for effective

purpose.

5. Experimental Evaluation of Proposed
Review Process (EHRP)

The proposed review process was evaluated
through  experiment. It compares the
effectiveness and efficiency of the proposed
review process (EHRP) with the Fagan’s review
process and Simplified software review process.
The experiment was performed with 18 subjects
divided into three equal groups. The subjects
were students of BS (CS), NIIT Islamabad. They
performed review of the same artifact ie.
Automated teller machine (ATM). The defects
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were seeded in the artifact before the start of
experiment,

The experimental data was analyzed. Analysis
shows that the number of defects detected by
Group3 who performed review with Effective
Hybrid Review Process was greater then the
other groups.

The analysis details showed in tablel and 2.
Tablel shows the analysis of review process
effectiveness. Table2 shows the analysis of
review process efficiency. The graph in figure3
shows the comparison of ratio of defects
identified by each group.

No. of defects identified 1 12 16
No. of defects missed 9 3 4
Ratio of defects identified 0.55 0,60 0.80
Ratio of defects missed 0.45 040 9.20
No. eritical defects identified 3 5 7
No. of critical defects missed 5 3 i
Ratio of critical defects identified 0.38 0.63 0.87
Ratio of critical defects missed 0.63 0.33 0.23
No. of less critical defects identified 8 7 E]
No. of less critical defects missed 4 s 3
Ratio of less critical defects identified 0.66 0.58 0.75
Ratio of less critical defects missed 0.33 0.42 0.25
= 1
v

5 o 08

2 E

2 E 06

k-]

o8 04

b~

4 E 0.2

[=]

Group1

Group2 Group3

Group 1 Group 2 Group 3
Total time spent for veview process 5 h 20m 4h55m 3h35m
Time spent for pre- initiation phuse * * 20m
Time spent for initiation phase 30 30 10m
Time spent for phase 4h 3h 1S m 2 h30m
Tinse spent for defect detection 4h 1h45m 1h 20m
Time spent for closing phase 1h 20m Ih10m 35m
Time Spent for meeting 2h 1h 30m
Defect per hour 275 685 12

The experimental finding shows that the
proposed process (EHRP) is effective and
efficient from the existing ones. Results collected
from experiment show that.

s Subjects of Group3 have more focus
towards the critical defect finding.

= Large number of defect identified by
subjects using proposed review process
(EHRP).

= Total time spent by Group3 for meeting
was less as compared to other.

s The Group 3 subjects utilized less time
for individual review.

» Domain expert can detect more critical
defects.

= Less time is required to complete the
review process.

—e— identified
—a— Mmissed

Review Groups

Figure 3. Compares the Ratio of Defects identifled and Missed for Each Groups

Groups (Review Protess)

Groupl (Fagan's review
| _process)

Q.55

Group2 (Simplified
software review process)

0.60

Group3 Proposed review
Process (EHRP)

430

231
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It clear from table3 that Group3, who have
performed review using Effective Hybrid
Review Process shows effectiveness level of
0.80 as compared to Groupl and Group2, who
uses Fagan’s review process and Simplified
software review process for reviewing the
artifact. Similarly the efficiency level of the

Group3 is also greater than the Groupl and
Group2. Subjects of Group3 detected 12 defects
per hour as compared to subjects of Groupl who
detect almost 3 defects per hour and Group2 who
detect almost 7 defects per hour,

Review Process Pre-Iunitintion Phases Initintion Phases Evalustion Phases Closing Phases

Fagan Review Qverview > Preparation)» Mesting> Rework> Follow-up

Process [7]

ADR [21]} Overviewy Review} Meeting® Rework

N-Fold Inspection Planning} overview> 1...N Paralle] Review > Collation> Rework> Follow-up

Process [16)

Gilb & Graham Entry> Plannaing>» Rework)> Follow-up

Inspection Process [9] Kick off> Checking » Logging > Brainstorming >

FTARM{13] Setup’> Private Review) Public Review> Conclusion

Orientation¥ Consolidation phase ) Group Review >

Simplified Sofware Setupy Private Review’ Control Review» Rework >

Review Process [19] Crientation Meeting> Follow-up¥Exit

Light weight | ... Overview» Review{Group/Tndividual) ¥ Rework

Review Process {20]

Proposed Review Anifact  Planning Setup> Individual Review » Authorized »

Process (EHRP) Preparation » Artifact Acquisition’ Defect analysis and Postmortem
Pre-Review Resolution> Rework>

6. Comparative Evaluation of Proposed
Review Process (EHRP)

6.1. Based on Review Procedure

Researchers have tried to improve defects
detection rate through different combination of
activities. They have mainly focused on the
improvement of evaluation phase. Proposed
review process have tried to improve the review
process not only through evaluation phase but

" Review Proceases ‘Meeting Held

also through the pre-initiation phase and closing
phase. The details are summarized in tabled.

6.2, Based on Interaction (Meeting) Mode and
Purpose

Large amount of work has been done with
respect to meeting but still there are issues with
them as mentioned. The meeting procedure
proposed in the proposed review process can be
a good attempt to reduce the above issues. The
details are summarized in table5

. Miu'l‘ype .

Meeting uu N

Fagan's Yes Single Defect Detection Sync
Review Process
ADR Yes Multiple Discussion of all defects Sync
N-Fold Yes Multiple Defect Detection Sync
Inspection Process
Gilb and Graham Yes Single Defect Collection, Sync
Inspection Process Remove false positive
FTARM Optional Single Discussion of Syne!
unresolved issues Async
Simplified Software Yes Single Discussion of all defects, Sync/
Review Process Remove false positive Async
Light weight Yes Single Defect Detection Syne/
Review Process — Async
Proposed Review In cese of critical Single Discussion of critical Sync/
Process (EHRP)} defects & conflicts defects only Async
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7. Conclusion and Future Work

Keeping in mind the importance of face to face
interaction, reviewers’ precious time and
experience, the proposed review process has
introduced twofold review activity, an effectual
meeting procedure and course of actions for
future improvements. The pre-review activity
performed by the linguistic expert save the time
of experts reviewers, reduce defects analysis and
resolution effort, increases the quality of review
as well as quality of software. Reviewers review
their specified part individually without having
problem of getting together for review at same
time and place. The effective meeting procedure
introduced, minimized the inflexible
requirements of the review meeting i.e. presence
of all reviewers for detection of defects,
collection of defects or discussion of all detected
defect. The proposed meeting procedure does not
require all reviewers to attend meeting
compulsory.

Te improve the review process and avoid the
similar type of defect in future the proposed
review process has introduced a postmortem
phase. In future it is planned to further enhance
the study by developing a tool for this proposed
review process. Postmortem phase is introduced
at its very initial level in future there is need to
enhance the procedure of postmortem with
software review processes.

8. References

[1} Aurum, A., Peterson, H., & Wohlin, C, (2001).
State-of-the-Art: Software Inspection  after 25
years. Software Testing, Verification and
Reliability, 12(3), 133-154,

[2] Basili, V.R., Green, S, Laitenberger, O,
Lanubile, F., Shull, F., Sorumgard, S., &
Zelkowitz, M. (1996). The Empirical
Investigation of Perspective-based Reading.
Empirical Software Engineering, 1,133-164,

[3] Berztiss, A.T.(2000). Technical reviews.
University of Pittsburgh, Pittsburgh PA 15260,
USA

[4] Bisant, D.B,, & Lyle, LR. (1989). A two-person
inspection method to improve programming
productivity. [EEE Transactions on Software
Engineering, 15(10), 1294-1304.

233

[53] Boehm, B.W. (1987). Improving Software

Productivity, Computer, 20(9), 43-47
16] Briand, L.C., Freimut, B., & Vollei, F. (2004).
Using multiple adaptive regression splines to
support decision making in code inspections. The
Journal of Systems and Software, 73(2), 205-217.
[7]1 Fagan, M.E. (1976). Design and Code
Inspections to Reduce Errors in Program
Development. /BM Systems Journal, 15(3), 182-
211
[8] Freedman, D.P, & Weinberg, G.M. (1990).
Handbook of Walkthroughs, Inspections and
Technical Reviews, Dorset House.

{9] Gilb, T.,, & Graham, D. (1993). Software
Inspection. Addison Wesley.

[10} Gronbacher, P., Halling, M., & Biffl, 8. (2003).
An Empirical Study on Groupware Support for
Software Inspection Meetings. Proceedings of the
InternationalConference on Automated Sofiware
Engineering (ASE'03), Montreal, CA, [EEE
Computer Society, 4-11.

[11] Humphrey, W.S. (1989). Managing the sofiware
process. Adison Wesley

{12] James, S.C. (1988). The software Technical
Review Process. Carnegic Mellon University
SEL Sponsored by US Department of Defense

[13] Johnson, P.M, (1994). An Instrumented Approach
to Improving Software Quality through Formal
Technical Review., Proceedings of [6th
International  Conference  on  Software
Engineering (ICSE '94), Sorrento, Italy, 113-122.

[14] Johnson, P.M., & Tjahjono, D. (1998). Does
Every Inspection Really Need a Meeting?
Empirical Software Engineering, 3, 9-35.

[15] Knight, J.C., & Meyers, E.A. (1991). Phased
Inspections and their Implementation. Soffware
Engineering Notes, 16(3), 29- 35.

[16] Laura, F. (2001). Applying Small-Investment,
High-Return Review Techniques for Fast-Paced
Teams. University of Texas, Austin

[¥7] Martin, J. & Tsai, W.T., 1990. N-fold Inspection:
A Requirements  Analysis = Technique.
Communications of the ACM, 33(2):225-232.

[t8] McCarthy, P., Porter, A., Siy, H.,, & Votta, Ir.,
L.G. (1996).An experiment to assess cost-
benefits of inspection meetings and their
alternatives: a pilot study. Proc, Int. Metrics



Effective Hybrid Review Process

Symp., Berlin, JEEE Computer Society Press,
100-11

[19] Mishra, D. & Mishra, A. (2007), Efficient
software review process for small and medium
enterprises. [ET software, 132-142.

[20] Muller, G. (2007). Light Weight Review Process,
Embedded system institute, Netherland.

[21] Parnas, D. L. Weiss, D. M. & (1985). Active
Design Reviews: Principles and Practices.
Proceedings of ICSE'85, (London, England, Aug
28-30), IEEE Computer Society, 132-136.

[22] Phongpaibul, M. (2005). An Analytical
Comparison between Sofiware Inspection and
Pair Development. University of Southern
California Los Angeles, CA 90089, USA

[23} Porter, A.A & Johnson, P.M. (1997). Assessing
software review meetings: results of a
comparative analysis of two experimental studies,

IEEE Transactions onr Software Engineering,
129-145

[24] Sauer, C., Jeffery, D.R., Land, L., & Yetton, P.
{2000). The Effectiveness of Software
Development Technical Reviews: A Behaviorally
Motivated Program of Research. [EEE
Transactions on Software Engineering, 26, (1), 1-
14.

(25) Sommerville, 1. (2000). Software Engineering, 6"
Edition.

[26] Votta, L.G. (1993). Does Every Inspection Need
a Meeting? ACM Sofiware Engineering Notes,
18(5), 107-114.

[27] Wallin, C. & Land, R. (2000). Software
development life cycle models the basic types.

[28] Weigers, K.E. (2001). Peer Reviews in Software:
A Practical Guide. Addison-Wesley Professional.

[29] Weigers, K.E & Moore, P. (2002). Lightweight
Tool Support for Effective Code Reviews.

[30] Wong, Y (2003). An Exploratory study of
software reviews in practice. Faculty of
Information  Technology,  University of
Technology, Sydney, Australia.

234



Effective Hybrid Review Process

REFERENCES

Ackerman, A F., Buchwald, L.S., & Lewski, F.H. (1989). Software Inspections: An Effective
Verification Process. IEEE Software, 6(3), 31-36.

Aurum, A, Peterson, H., & Wohlin, C. (2001). State-of-the-Art: Software Inspection after 25
years. Software Testing, Verification and Reliability, 12(3), 133-154.

Basili, V. R., & Selby, D. H. (1986). Experimentation in Software Engineering. JEEE
Transactions on Software Engineering, 12(7).

Basili, V.R., Green, S., Laitenberger, O., Lanubile, F., Shull, F., Sorumgard, S., & Zelkowitz, M.
(1996). The Empirical Investigation of Perspective-based Reading. Jnternational Journal on
Empirical Software Engineering, 1(12), 133-164.

Basili, V.R. (1997). Evolving and Packaging Reading Technologies. Journal of Systems and
Software, 38(1), 3-12.

Basili, V.R., Shull, F. & Lanubile, F. (1998). Using Experiments to Build a Body of Knowledge
IEEE Transactions on Software Engineering.

Berztiss, A.T.(2000). Technical reviews. University of Pittsburgh, Pittsburgh PA 15260, USA
Bianchi, A., Lanubile, F., & Visaggio, G. (2001). A Controlled Experiment to Assess the
Effectiveness of Inspection Meetings. Proceedings of the International Software
Metrics Symposium (METRICS 01), London, United Kingdom, 42-50.
Biffl, S. (2000). Analysis of the Impact of Reading Technique and Inspector Capability on

Individual Inspection Performance. Proceedings of the 7 Asia Pacific Software Engineering
Conference (APSEC).

Bisant, D.B., & Lyle, J.R. (1989). A Two-Person Inspection Method to Improve Programming
Productivity. JEEE Transactions on Sofiware Engineering, 15(10), 1294-1304.

Bochm, B.W. (1987). Improving Software Productivity, Computer, 20(9), 43-47.
Boehm, B.W., & Lee, K. (2005). Empirical Results from an Experiment on Value Base Review
Process, Proceedings of International System Engineering and Sofiware Engineering

(ISESE), 17-18.

Boehm, B.W. (2006). Some Future Trends and Implications for Systems and Software Engineering
Processes, System Engineering, 9(1).

Bourgeois, K. V. (1996). Process Insights from a Large-Scale Software Inspections Data
Analysis. Cross Talk, The Journal of Defense Software Engineering, 17-23.

235



Effective Hybrid Review Process

Briand, L.C., Freimut, B., & Vollei, F. (2004). Using Multiple Adaptive Regression Splines to
Support Decision Making in Code Inspections. The Journal of Systems and Software, 73(2),
205-217.

Brothers, L. Sembugamoorthy, V., & Mulier, M. (1990). ICICLE: Groupware for Code
Inspection. Proceedings of the International Conference on Computer Supported Cooperative
Work (CSCW’90), Los Angeles, 169-181.

Chernak, Y. (1996). A Statistical Approach to the Inspection Checklist Formal Synthesis and
Improvement. IEEE Transactions on Software Engineering, 22(12), 866-874.

Clements, P.C. (2000). Active Reviews for Intermediate Designs. Software Engineering Institute,
Carnegie Mellon University.

Cohen, J. (2006). Lightweight Code Review Episode 3: Pros and Cons of Four Kind of Code
Review. http://smartbear.com/about-news.php

Dingsoyr, T., Moe, N. B., & Nytro, O. (2000). Augmenting Experience Report with Light Weight
Postmortem Reviews. Department of Computer and Information Sciences, Norwegian
university of science and Technology, Norway.

Dingsoyr, T., Stalhane, T., & Moe, N. B. (2002). Light Weight Postmortem Reviews. Department
of Computer and Information Sciences, Norwegiann University of Science and Technology,
Norway.

Doolan, E.P. (1992). Experience with Fagan’s Inspection Method. Software-Practice and
Experience, John Wieley an Sons, Ltd. 22 (3), 173-182.

Fagan, M.E. (1976). Design and Code Inspections to Reduce Errors in Program Development.
IBM Systems Journal, 15(3), 182-211.

Fitzerpatarik, R., Smith, P., & O’Shea, B. (2003). Software Quality Challenges. Dublin Institute
of Technology, Ireland.

Freedman, D.P., & Weinberg, G.M. (1990). Handbook of Walkthroughs, Inspections and
Technical Reviews, Dorset House.

Gilb, T., & Graham, D. (1993). Software Inspection. Addison Wesley.

Gintell, J.W., Arnold, J., Houde, M.B., Kruszelnicki, J., McKenney, R.F., & Memmi, G. (1993).
Scrutiny: A collaborative Inspection and Review System. Proceedings of 4th European

Software Engineering Conference (ESEC’93), Garmisch-Partenkirchen, Germany, 344-360.

Grady, R. B., & Slack, T.V. (1994). Key Lessons in Achieving Widespread Inspectlon Use. IEEE
Software 11(4), 46-57.

236



Effective Hybrid Review Process

Grunbacher, P., Halling, M., & Biffl, S. (2003). An Empirical Study on Groupware Support for
Software Inspection Meetings. Proceedings of 18th International Conference on Automated
Software Engineering (ASE’03), Montreal, CA, IEEE Computer Society, 4-11.

Halling, M., Griinbacher, P., & Biffl, S. (2001). Groupware Support for Software Requirements
Inspection. Proceedings of the CAV Workshop on Inspection in Software Engineering
(WISE'01), Paris, France, Software Quality Research Lab, McMaster University, Hamilton,
Canada, 20-29,

Harjumaa, L., & Tervonen, L. (1998). A WWW-based Tool for Software Inspection, Proceedings
of the 31st Hawaii International Conference on System Sciences (HICSS98), Hawaii, USA,
3, 379-388.

Hedberg, H., & Harjumaa, L. (2002). Virtual Software Inspections for Distributed Software
Engineering Projects. Proceedings of the ICSE International Workshop on Global Software
Development (GSD ’02), Orlando, Florida.

Humphrey, W.S. (1989). Managing the sofiware process. Addison Wesley.
Humphrey, W.S. (1995). 4 Discipline for Software Engineering, Addison Wesley.

Husain, T., & Stalhanae, T. (2005). Improving the Software Inspection Process. Norwegian
University of Science and Technology, BEKK Consulting, Oslo, Norway, 168-179.

IEEE Std. (1988). IEEE-STD 1028-1988, Software Reviews and Audits, IEEE Computer Society.
IEEE Std. (1997). IEEE-STD 1028-1997, Software Reviews and Audits, IEEE Computer Society.

James, S.C. (1988). The software Technical Review Process. Carnegie Mellon University
Software Engineering Institute. Sponsored by US Department of Defense.

Johnson, P.M., & Tjahjono, D. (1993). CSRS users guide. Technical Report ICS-TR-93-16,
Collaborative Software Development Laboratory, Department of Information and Computer
Sciences, University of Hawaii.

Johnson, P.M. (1994). An Instrumented Approach to Improving Software Quality through Formal
Technical Review. Proceedings of 16th International Conference on Software Engineering
(ICSE’94), Sorrento, Italy, 113-122.

Johnson, P.M., & Tjahjono, D. (1997). Assessing software review meetings: a controlled
experimental study using CSRS. Proceedings of 16th International Conference on Software
Engineering (ICSE97), Boston, Massachusetts, USA, 118-127,

Johnson, P.M., & Tjahjono, D. {(1998). Does Every Inspection Really Need a Meeting? Empirical
Software Engineering, 3, 9-35.

Knight, J.C., & Meyers, E.A. (1991). Phased Inspections and their Implementation. Software
Engineering Notes, 16(3), 29-35.

237



Effective Hybrid Review Process

Knight, J.C., & Myers, E.A. (1993). An Improved Inspection Technique. Communications of the
ACM, 36(11), 51-61.

Kroyer, S. (2007). Reviews and Inspection Testing of large systems.

Laitenberger, O., & DeBaud, J.M. (1997). Perspective-based Reading of Code Documents at
Robert Bosch GmbH. Information and Software Technology, 39(11), 781-791.

Laitenberger, O., & Dreyer, H.M. (1998). Evaluating the Usefulness and the Ease of
Use of a Web-based Inspection Data Collection Tool. Proceedings of the 5" International
Symposium on Software Metrics (METRICS98), Bethesda, MD, USA, 122-132.

Laitenberger, O., & DeBaud, J.M. (2000). An Encompassing Life Cycle Centric Survey of
Software Inspection. The Journal of Systems and Software, 50, 5-31.

Laitenberger, O., Beil, T., & Schwinn, T. (2002). An Industrial Case Study to Examine a Non-
Traditional Inspection Implementation for Requirements Specifications. Empirical Software
Engineering, 7(4), 345-374.

Land, L., Sauer, C. & Jeffery, R. (2000). The Use of Procedural Roles in Code Inspections: An
Experimental Study. Empirical Softiware Engineering, (1), 11-34.

Lanubile, F., and Mallardo, T. (2002). Tool Support for Distributed Inspection. Proceedings of
the 26th Annual International Computer Sofiware and Applications Conference
(COMPSAC 02), Oxford, England, IEEE Computer Society, 1071-1076.

Laura, F. (2001). Applying Small-Investment, High-Return Review Techniques for Fast-Paced
Teams. Applied Research Laboratories. University of Texas, Austin.

MacDonald, F., & Miller, J. (1997). A Software Inspection Process Definition Language and
Prototype Support Tool. Sofiware Testing, Verification, and Reliability, 7 (2), 99-128.

Madachy, R, Little, L., & Fan, S., (1993). Analysis of a Successful Inspection Program.
Procceding of the 18th Annual NASA Software Eng. Laboratory Workshop, 176-198.

Marri, K.K. (2001). Model for evaluating review effectiveness. 3" Annual International
Software Testing Conference, Infosys Technologies Ltd, Banglore.

Martin, J., & Tsai, W.T. (1990). N-Fold Inspection: A Requirements Analysis Technique.
Communications of the ACM, 33(2), 225-232.

Mashayekhi, V., Drake, J.M.,, Tsai, W.-T., & Riedl, J. (1993). Distributed, Collaborative Software
Inspection. IEEE Software, 10 (5), 66-75.

Mashayekhi, V., Feulner, C., & Reidl, J. {1994). CAIS: Collaborative Asynchronous Inspection

of Software. Proceedings of the 2nd ACM SIGSOFT Symposium on the Foundations of
Software Engineering (FSE’94), New Orleans, Louisiana, 21-34.

238



Effective Hybrid Review Process

McCarthy, P., Porter, A., Siy, H., & Votta, Jr., L.G. (1996).An Experiment to Assess Cost-
Benefits of Inspection Meetings and their Alternatives: a pilot study. Proc. Int. Metrics
Symp., Berlin, JEEE Computer Society Press, 160-111.

Melo, W., Shull, F., & Travassos, G.H. (2001). Software Review Guidelines.

Mishra, D., & Mishra, A. (2007). Efficient Software Review Process for Small and Medium
Enterprises. IET software, 1(4), 132-142,

Muller, G. (2007). Light Weight Review Process. Embedded System Institute, Netherlands.

Nwesri, A. F. A., & Ahmad, R. (2000). An Asynchronous Software Inspection Model, Malaysian
University of Malaya 50603 Kuala Lumpur, Journal of Computer Science, 13(1), 17-26.

Owens, K. (1997). Software Detailed Technical Reviews: Findings and Using Defects.
Wescon’97, Conference Proceedings, 128-133.

Parnas, D. L., & Weiss, D. M. (1985). Active Design Reviews: Principles and Practices.
Proceedings of ICSE’85, London, England, JEEE Computer Society, 132-136.

Perpich, .M., Perry, D.E., Porter, A.A., Votta, L.G., & Wade, M.W. (1997). Anywhere, Anytime
Code Inspections: Using the Web to Remove Inspection Bottlenecks in Large-Scale Software
Development. Proceedings of the 19" International Conference on Software Engineering
(ICSE’97), Boston, Massachusetts, USA, 14-21.

Perry, E.D., Adam A.P., & Lawrence G.V. (2000) Empirical Studies of Software Engineering: A
Roadmap. Future of Software Engineering, Limerick, Ireland.

Phongpaibul, M. (2005). An Analytical Comparison between Software Inspection and Pair
Development. University of Southern California Los Angeles, CA 90089, USA

Porter, A. A., & Votta, L.G. (1994). An Experiment to Assess Different Defect Detection
Methods for Software Requirements Inspections. Proceedings of the International
Conference on Software Engineering (ICSE '94), Sorrento, Italy, 203-112.

Porter, A. A., Votta, L.G., & Basili, V.R. (1995). Comparing Detection Methods for Software
Requirements Inspections: A Replicated Experiment. JEEE Transactionson Software
Engineering, 21(6), 563-575.

Porter, A. A., & Johnson, P.M. (1997). Assessing Software Review Meetings: Results of a

Comparative Analysis of Two Experimental Studies, JEEE Transactions on Sofiware
Engineering, 23 (3).

Porter, A. A., & Votta, L. G., (1997). What Makes Inspections Work? IEEE Sofiware, 99-102.

239



Effective Hybrid Review Process

Porter, A. A, Siy, H.P., Toman, C.A., & Votta, L.G. (1997). An Experiment to Assess the Cost-
Benefits of Code Inspections in Large Scale Software Development. JEEETransactions on
Software Engineering, 23(6), 329-346.

Pressman, R.S. (2002). Software Engineering-A Practitioner’s approach. McGraw-Hill, 6"
Edition.

Russel, G. W. (1991). Experience with inspection in ultralarge-scale developments. JEEE
Software 8(1) 25-31.

Sapsomboon, B. (2000). Shared Defect Detection: The Effects of Annotations in Asynchronous
Software Inspection. PhD Thesis.

Sauer, C., Jeffery, D.R., Land, L., & Yetton, P. (2000). The Effectiveness of Software
Development Technical Reviews: A Behaviorally Motivated Program of Research. IEEE
Tramsactions on Software Engineering, 26, (1), 1-14,

Schaefer, H. (2001). Fast Software Development needs Fast Review Techniques. Valestrands
fossen, Norway.

Shepard, T., & Kelly, D. (2001). How to Do Inspections When There is No Time. Proceedings of

the 23rd International Conference on Software Engineering(ICSE’01), Toronto, Ontario, CA,
718-719.

Shirey, G.C. (1992). How Inspections Fail. Proceedings of the 9th International Conference on
Testing Computer Software, Washington DC,. 151-159.

Sommerville, I. (2000). Software Engineering, 6™ Edition, Addison Wesley.
Stein, M., Ried|, J., Harner, S.J., and Mashayekhi, V. (1997). A Case Study of Distributed,
Asynchronous Software Inspection. Proceedings of the 19" International Conference on

Software Engineering (ICSE'97), Boston, Massachusetts, 107-117.

Thelin, T., Runeson, P., & Regnell, B. (2001). Usage-Based Reading - An Experiment to Guide
Reviewers with Use Cases. Information and Sofiware Technology, 43(15), 925-938.

Thelin, T., Runenson, P. & Wohlin, C. (2003). An Experimental Comparision of Usage-Based
and Checklist —Based Reading. JEEE Transactions on Software Engineering, 29(8).

Van Genuchten, M., Van Dijk, C., Scholten, H., & Vogel, D. (2001). Using Group Support
Systems for Software Inspections. IEEE Software, 18 (3), 60-65.

Votta, L.G. (1993). Does Every Inspection Need a Meeting? ACM SofiwareEngineering Noltes,
18(5), 107-114.

Wallin, C., & Land, R. (2000). Software Development Lifecycle Models the Basic Types. ABB
Corporate Research. Department of industries IT, Vasteras.

240



Effective Hybrid Review Process

Wiegers, K. E. (2001). Peer Reviews in Software: A Practical Guide. Addison Wesley
Professional.

Weigers, K. E., & Moore, P. (2002). Lightweight Tool Support for Effective Code Reviews.

Weinberg, G., & Freedman, D. (1984). Reviews, Walkthroughs and Inspection.
Weller, E. F. (1993). Lessons from Three Years of Inspection Data. IEEE Software, 10(5), 38-45.

Wheeler, D. A., Brykczynski, B., Meeson, R. N. (1996). Peer Review Process Similar to
Inspection. Software Inspection: An Industry Best Practice. JEEE Computer Society Press,
USA. ISBN 0-8186-7340-0

Wohlin, C., Runesson, P., Host, M., Ohlsson, M.C, Rangnell, B., & Wesslen, A. (2000a).
Experimentation in Software Engineering: An Introduction. Kluwer academic publisher.

Wohlin, C., Aurum, A., Peterson, H., Shulll, F., & Ciolkowski, M. (2000b). Software Inspection
Bench marking. A Qualitative and Quantitative Comparative Opportunity.

Wong, Y. (2003). An Exploratory study of software reviews in practice. Faculty of Information
Technology, University of Technology, Sydney, Australia.

Yourdon, E. (1989) Structured Walkthroughs. Fourth Edition , Yourdon Press.

CEw TRAL
Likosg ~RY
ISLAM3AD,

241



